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Seros Power Development, Le- 
rida, Spain: Diversion 
Dam and Canals 


By J. C. STEvVENs* 


SYNOPSIS—The Seros Project, from which the Span- 
ish city of Barcelona is to derive a supply of electricity, 
is of unusual interest from ils 17 odd miles of supply: 
canals, its long diversion dam, its four regulating reser- 
roirs, ifs numerous control gates, its high-head power 
house, etc. The important features of diversion dam, 
canals, and gates are disclosed in this article, together 
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Spanish colonial power to slip away, has undoubtedly been 
the lack of attention to the development of natural re 
sources. <A large part of the Spanish population has been 
content with a hand-to-meuth existence and internal im- 
provements have been extended to only moderate achieve- 
ments. In recent years, however, relief from the burden 
of foreign possessions and foreign wars has given a great 
impetus to internal development. In Cataluna especially 
is this true. The backbone of national prosperity is 
agricultural development and nowhere is this more forci- 
bly seen than in this district. Such advances have in- 
duced material advances in all other lines of activities; 
manufacturing industries have sprung up on all sides 





Lower Concrete-LINED CANAL; Seros Power DEVELOPMENT, LERIDA, SPAIN 


with interesting notes on the construction work, The 
regulating reservoirs, earth dams and power house will be 
described in a subsequent article. 
xs 

The notable hydro-electric development described be- 
low is indicative of a great change in Spanish internal af- 
fairs, a few words on which are necessary to explain the 
reasons for such work as herein outlined. 

One important cause of the disastrous effects of the in- 
ternal dissentions and external invasions, which caused 


—. 


*Spalding Bldg., Portland, Ore (formerly Project Engineer, 
bro Irrigation Power Co., Ltd., Barcelona, Spain). 


in a country where labor is yet comparatively cheap and 
raw materials plentiful. 

Hence, the existing industries, the latent possibilities 
for further advance, the well developed agriculture, and 
all the attendant necessities for transportation and man- 
ufactured articles, render Cataluna a fruitful market for 
commercial power. 


At almost the exact spot of one of Cesar’s important 
operations against Pompey (49 B.C.) is the work herein 
described. Cesar found his enemies at Lerida on the 
banks of Rio Segre (called “Llerda” on the “Sicorio” in 
his Commentaries). During the 40 days’ fight that fol- 
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Fig. 1. 






GENERAL PLAN and PROFILE OF 
Seros Prosectr 


lowed, Cesar diverted the river into several channels, porary plant for construction service but has bec« 
each 30 ft. wide, and so reduced the volume of water 4000-hp. permanent station and has been in operation 
in the main river as to render it fordable for his cavalry. since February, 1913. Near Talarn, a concrete dam s6 1, 
In this manner he surprised his enemies in their camps, (282 ft.) high will impound 210 million cubic mete 
completely routed them, and closed a campaign as re- (170,000 acre-ft.) in a river valley; at the dam is to | 
markable for its brevity as for its success. Where Ceasar a power house and tail water carried 18 km. in canal t 
diverted this river, the modern engineer has done like- asecond station. The Talarn dam was 10% completed on 
wise but for the peaceful purpose, then unknown, of gen- May 1, 1914. The Gerri and Talarn sites are adjacen 
erating electricity. and some 135 km. northwest of Barcelona; the Lerids 
This development is in the hands of the Barcelona project is 80 km. southwest of Gerri and 140 km. east 
Traction, Light & Power Co., through its subsidiary, the of Barcelona. The power generated will be largely use 
Ebro Irrigation & Power Co., Ltd., which has under way in Barcelona and outlying districts. Transmission lines 
three hydro-electric projects on Rio Segre and its princi- connect the two projects and from a mid-point branches 
pal tributary, Rio Noguera Pallaresa; (1) The Gerri proj- the Barcelona line. 
ect; (2) the Talarn Dam and Pallaresa Canal; (3) the The present article (and the subsequent one) will dea! 
Seros project. The first was started as a 3000-hp. tem- solely with the Seros project which was completed in 
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Diversion DAM AND INTAKE 
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gig at a April, 1914. The project consists briefly of (1) a di- 
version dam and intake structures to pass a flood of 157,- 
000 sec.-ft., and divert 2120 sec.-ft. for power purposes; 
EL 480 \ - (2) an upper canal 11.8 miles in length lined throughout 
and leading to (3) the regulating reservoirs created by 
seven earth dams and giving an available daily storage 
of 2230 acre-ft.; (4) a lower canal 2.62 miles in length, 
exclusive of reservoirs, with a capacity of 4240 sec.-it.; 
(5) forebay and penstocks; (6) the power house an 
transformer station where four 16,000-hp. turbines are 
installed and where the voltage is raised from 6000 to 
110,000 for transmission to Barcelona; (7) a tailrace thet 
returns the waters to the river. 
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Fig. | is a general map of the Seros Project and 
ed profile of the power canal. The total length 
-rsion dam to tailrace is 28.4 km. (17.6 mi.). 
The natural fall in the river between these points at 
is 52 m. (170.6 ft.). 


low 
Upper CANAL 
Hy \oworKs—The general arrangement of the dam, 
inta racks, sluice gates and canal gates is shown in 
Fic. 2. As the river carries considerable gravel at time 
of flood, the three large sluice gates are placed in such 





Fig. 3. -SLtuice AND CANAL GATES 


a manner as to scour out any accumulation of débris 
in front of the racks. These gates are 8.0 m. (26.25 ft.) 
long by 5.7 m. (18.70 ft.) wide with a clear lift of 7.0 m. 
(22.97 ft.) ; they are of the Stoney type, hand operated. 
~The floor of the discharge channel in front of the 
sluices is of creosoted pine 6 in. thick, held in place by 
45-cm. (17.7-in.) I-beams partly embedded in the con- 
crete. The planks lie in the direction of the flow of 
water and are so arranged as to be readily replaced when 
worn, 

The removable racks, 30 in number, are placed in 15 
bays as shown in Fig. 2. The rack bars are a special type, 
spaced 15 cm, (5.9 in.) apart in panels 2.0 m. (6.56 ft.) 
wide. A traveling differential chain block is used to ele- 
vate them for cleaning or repairs. 

The intake gates are six in number, also of the Stoney 
type, 3.4 m. (11.15 ft.) long by 6.0 in. (19.68 ft) high, 
with a lift of 3.8 m. (12.47 ft.), to be operated by hand. 
The bottom of the intake forebay has an inclination of 
1.5% towards the canal gates. Just in front of these 
gates is a sand trap and a sluice gate to return to the 
river the débris that may pass the racks. 

OverrLow Dam—The dam is of the ogee overflow type, 
shown in Fig. 2. The foundation is a fairly hard sand- 
stone of varying thickness. The surface is very irregular 
and heel and toe trenches are excavated into it as shown. 
Immediately below this sandstone is a stratum of indur- 
ated clay varying from 5 to 15 ft. in thickness, and prac- 
tically free from seams. 

No apron was built below the dam as it was decided 
to wait until the effect of overflowing water on the river 
bed below the dam could be studied; then if necessary, 
a protecting apron will be added. This will not be diffi- 
cult as all ordinary water can be diverted into the canal 
or passed through the sluice gates and the toe of the dam 
vnwatered. 

During construction, the plan was first tried of driv- 
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ing a row of steel sheet piling in line with the upstream 
face in order to reduce excavation and serve as a cutoff, 
but the plan was not successful and was abandoned. The 
piling did not reach solid material but was bent and 
doubled so badly by the small gravel that most of it had 
to be removed by hand before the excavation could be 
completed. No serious difficulty was encountered in ex- 
cavating by the ordinary methods in open trench and un- 
watering by motor-driven centrifugal pumps. The river 
channels were diverted by timber and stone coffer-dams 
to alternate sides of the stream bed and finally through 
the large sluice gates while the closure was made. 

The total length of the overflow proper is 393.2 m. 
(1290 ft.) and the logway opening is 4.5 m. (14.8 ft.) 
with a low buttress between them of 3.5 m. (11.5 ft.), 
making a total length between abutments of 401.2 m. 
(1316 ft.). The dam is capable of passing a maximum of 
3750 cu.m. per sec. over the ogee section, 650 through 
the sluice gates and logway, and 60 into the canal—or 
4460 (157,000 sec.-ft.) in all. Fig. 3 shows the com- 
pleted canal gates and sluice gates. 

Power Canat—The first 19.2 km. (11.8 mi.) of the 
power canal has a grade of 0.00015 and a capacity of 60 
cu.m. per sec. (2120 sec.-ft.) and is concrete lined 
throughout. Fig. 4 shows the type sections for this canal. 
It will be noticed that these approach the “economic sec- 
tion” i.e., maximum capacity for minimum perimeter 
and cross-sectional area. This was adopted even at the 
expense of deep, excavation in order to minimize right-of- 
way and lining costs. 

The upper canal for about half its length traverses 
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Fie. 4. Typican Cana Sections 
(Sections X and Y for Lower Canal) 


intensively cultivated lands and a complicated network of 
irrigation and drainage ditches. In order to pass these 
ditches without disturbing existing conditions, small in- 
verted siphons were used. In all, there are 43 siphons in 
the upper canal. These were made of thin steel pipe, 
with stove-pipe joints, placed in a trench and surrounded 
by concrete. . At the entrance to each is a settling basin, 
concrete lined, and a grating which prevents floating trash 
from entering the siphon. In nearly all cases, the velocity 
is sufficiently high to prevent sedimentation. If, how- 
ever, they do silt up, they are readily cleaned by passing 
a cleaning rod made of spring-steel bars smoothly joined 
in lengths of 14 ft. These act as a needle which is pushed 
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through the mud or trash and by means of which a rope 
is drawn through the siphon. To the rope is attached 
a series of buckets on a chain to remove silt and finally 
a spherical brush is drawn through, which completes the 
cleaning. 

Cana. Lintna—As indicated in the type sections, Fig. 
4, the lining is of concrete 10 cm. (3.93 in.) thick. The 
mixture used was 1:3:6 cement, sand and river gravel 
(gravel screened to pass in any direction through a 2-in. 
ring). Attempts were made to place this lining without 
forms, but the plan was abandoned as it was found to be 
impossible to place the 4 in. of concrete on a slope of 144 





Fic. 5. Upper Canat Hatr LINED 


on 1 without making it so very dry that its impermeabil- 
ity was seriously impaired. 

The lining was first carried to 3 m. vertical height only, 
in order to allow the made banks to settle as long as pos- 
sible before lining. The remaining 1.7 m. was placed 
after water was in the canal. Fig. 5 shows a section of 
canal completed except for the upper strip of lining. 

Part of the lining was let by contract and part was done 
by the company. Figs. 6 and 7 show the forms used by 
one of the contractors, and a sample of the finished sur- 
face. In this system the form boards were placed from 
the canal side of the 4x6-in. uprights. This was advan- 
tageous in that the trimmed slope was not touched and 
lience the green concrete was kept free from dirt that 
would otherwise be brushed onto it. This system also 
had the advantage of being more elastic, as one side 
could be lined at a time and thus the lining gang could 
follow the slope trimmers more closely. The most rapid 
work, however, was done by company forces using the 
system shown in Fig. 8. At first, continuous mixers were 
tried but they could not compete either in cost or quality 
of work with hand mixing, and they were therefore aban- 
doned. In the design of the canal, a coefficient in Kut- 
ter’s formula of n = 0.015 was used for concrete surfaces. 

Stop Log anp Waste Gates—At three nearly equally 
distant points on the upper canal, stop-log structures (see 
profile, Fig. 1) are provided by means of which the water 
in any section may be held if necessary. These were pro- 
visional in nature and served their chief purpose during 
the testing out of the canal. In each section also there 
are waste gates with discharge capacity aggregating 12 
cu.m. per sec., With the canal full, by means of which any 
section may be unwatered. 


Lower CANAL 


Some three miles above the power station, the canal line 
crosses a series of low valleys, seven of which were closed 
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by earth dams to create four regulating resery: 
disposition of these is shown in Fig. 1. These f 
voirs are connected by a lined canal having a 1 
exclusive of reservoirs, of 4.22 km. (2.62 mi.) ; 
pacity at low reservoir of 120 cu.m. per sec. (4° 
ft.), leading to the penstocks of the power hou: 
bed of this canal has a grade of 0.00026 whil: 
of the embankment is level at an elevation 1.0 ; 
the maximum operating height of water in the u 
ervoir. In this manner the head due to fluctua: 
the reservoirs is not lost. In designing this ca 
velocity head in the canal was assumed to be lost 
entrance and reproduced anew at the exit of 
the four reservoirs outlined above. 

Typical cross-sections of the lower canal are sh. 

Fig. 4 (marked “X” and “Y”). The same thicki. - .f 
lining (3.9 in.) is used in this as in the upper cana! 
9 shows lining in progress and gives an idea of the <i 
of the canal and its great depth relative to its botiom 
width. This type was selected to facilitate control of {\e 
elevation of water surface in the reservoirs, from t)e 
power house and to make the canal responsive to the 
fluctuating demands upon it. 

This canal is provided with a special stop-log structure 
at its upper end where it leaves the first reservoir (sce 
Fig. 1) and a set of four waste gates just before entering 
the forebay. By means of these, the storage water may be 
held in the reservoir and the lower canals and reservoirs 
emptied, or the water may all be passed through the canals 
and reservoirs and returned to the river without passing 
through the power house. These stop logs are of interest. 
The channel is divided into three portions by two piers 





Fie. 6. Section or FintsHep Surrace, Cana LInine 


provided with grooves for the stop logs. The logs them- 
selves are made up in leaves 15x41, ft. each, of 12-in. 
timbers, bound with angle irons and fitted at the ends 
with rollers. Staunching plates project upstream at right 
angles to the stop logs, and bear against an angle set in 
the stop-log grooves to prevent the excessive leakage that 
would otherwise occur. 

These stop logs are suspended in the grooves by cables 
provided with a trip, by means of which they may be 
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stantly into place. Provision was planned to 
gs down by suspending other logs to channel 
tat would bear on the stop log that had been 
ut it was found that the momentum the log 
fore striking the water was usually sufficient 

t to its seat. Fig. 10 shows the structure (com- 
dge and stop) with one opening closed, and three 
: suspended in each of the other openings, ready 


—— 


course, could not be avoided, and on account of the com- 
paratively thin lining it was necessary that the water be 
raised slowly in order that the effect of this settlement 
could be observed and any needed repairs made at once, It 
was observed on some of the higher embankments that thy 
arth settled inwards toward the. canal, the first evidence 
being a crack between the lining and the embankment. 
As fast as these cracks opened, drill holes were made be- 


Fics. 7 AND 8, PLACING THE CONCRETE LINING IN THE Upper CANAL, Seros Prowectr 


(Fig. 7. Contractor’s method. Fig. 


to be dropped. As each leaf weighs two tons, a traveling 
chain block, shown in the figure, was necessary to handle 
them. This arrangement is temporary and more per- 
manent gates will be installed later. 


TresTING oF CANAL 


The filling of the canals was accomplished with no ser- 
ious consequences. Settlement of the earth banks, of 


8. Method of company force.) 


hind the lining with long drills at intervals of about 15 
in., and an almost liquid puddle of clay and water poured 
into them. In this manner, the support for the lining was 
maintained and the lining preserved intact. As soon as 
the bank had taken its settlement no further difficulty 
was experienced, 

Very little lining was broken by settlement, and wher- 
ever it did occut, it could nearly always be traced to poor 


i 
bi 
} 
{ 
. 
1 
i 
; 
' 


lial med aenain ehi hice arcineaapenr orton outs a er ip 


ens ease eas 


euros 





ENGINEERING 


Fria. 9. 


contact between the upper and lower strips of lining. In 
spite of eternal vigilence and inspection, the upper strip 
of lining was begun in a few places before the old surface 
had been properly squared and cleaned, with the result 


that when settlement occurred, the upper strip of lin- 
ing would be taken with the earth, breaking or cracking at 


the joint. Repairs of this joint was necessary in not 
over 200 m. of its length, which is very little, consider- 
ing that this joint was about 45,000 m. long. In all, not 
over 2000 m. of embankment required treatment after 
settlement. 

Work on the whole project was carried through with 
speed. Active construction started in January, 1913, and 
water reached the station forebay Mar. 10, 1914—in 15 


Fie. 10. Stop-Loe Structure, Lower CanaL 

months. The rights-of-way covered 717 hect. (1800 
acres) ; the excavation, exclusive of borrow for earth dams 
was 2,540,000 cu.yd.; 128,450 cu.m. (167,800 cu.yd.) of 
concrete and masonry were placed. The various gates 
and mechanisms came from Ransomes Rapier, Ltd., of 
London ; racks and screens were made by Ammie Geiscke 
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LINING THE LOWER SEROs CANAL 


and Konegan of Zurich. Practically all the structural 
steel was furnished by the Blaw Steel Construction (o., 
of Pittsburgh, Penn., U. S. A. 


ORGANIZATION 


The work was carried out by the Ebro Irrigation & 
Power Co., Ltd., under the supervision of the Pearson E.n- 
gineering Corporation, Ltd., of New York City. The 
following officials were in charge of the work: F. 8. Pear- 
son; President; A. W. K. Billings, Vice-President an 
Managing Director; Fred. W. Abbot, Manager of Con- 
struction; J. A. Sargent, Chief Engineer. 

The work was executed under the inspection of the Pub- 
lic Works Department of Spain; Sr. Don José Bares, 
Chief Engineer for the Province of Lerida. 


& 

Checking a Landslide in a railway cut by breaking up the 
slope with massive blocks of concrete built in trenches run- 
ning up the slope was practiced with success on the Ebsnt 
& Nesslau, Ry. in Switzerland. A sidehill cut had been made 
through an ancient landslip, the material consisting of clay 
and loam mixed with boulders and tree trunks, underlaid 
by a bed of marl. A longitudinal crack, about 200 ft. long, 
appeared in the slope of the cut, and similar cracks developed 
in the ground above the edge of the slope, while 33 ft. from 
this was a main road. A retaining wall was proposed, but 
it was evident that this would be overturned or carried away 
before the concrete could set. As an emergency measure, 
massive concrete blocks were built in the slope, the excava- 
tions being carried into the hard material over which the 
loose mass was sliding, so that the blocks could not move 
down the slope. 

Four blocks, 33 ft. apart, were built, but as the slide 
continued to squeeze out between them two additional inter- 
mediate blocks were built. The slope then stood, but the 
pressure was so great as to partly raise the blocks, revolving 
them on their lower ends so that they tended to approach a 
steeper slope. One block moved outward 32 in. at the top, 
its foot remaining stationary. The trouble was due to water 
in the soil, but there was no time to put in any drainage 
system, and some immediate action was necessary in view 
of the main road above the cut and the possibflity of 
starting a slide of the whole slope of the mountain above 
the cut. 
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‘lectric Shifting Locomotives 
on a Cleveland Ore Dock 


the ore-unloading plant of the Ohio & Western 
»eylvania Dock Co., in Cleveland, Ohio, electric loco- 
ves are used for spotting the cars underneath the un- 
ng plant. When an ore vessel is brought alongside 

. pier, its hatch covers are removed and the 17-ton 
. buckets at the bottom of the traveling legs are 
ropped into the hold and pick up a load of ore. They 
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Fic. 1. Cross-Section or Track For ELECTRIC SwitcH- 
inc LOCOMOTIVE, SHOWING ProTecteD ELEcTRIC 
ConpUCTORS AT THE OrE-UNLOADING PLANT 
OF THE OHIO & WESTERN PENNSYLVANIA 
Dock Co.; CLEVELAND, OHIO 
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laid in the center of the track and covered by a board 
walk so that there is no danger of accidental contact 
with these rails. The accompanying cross-section makes 
the arrangement clear. 

To enable the locomotive to move the cars on the track 
parallel with that on which the locomotive runs, a heavy 
braced arm projects from the side of the locomotive and 
can be rotated on a horizontal axis so that the arm can 
either be held vertical or can be dropped so that its pro- 
jecting end comes against the poling iron on the end sill 
of the car. These steel arms are lowered or raised by cot- 
pressed air and are under control of the operator in the 
locomotive cab. Thus the operator can drop this arm 
between any two cars and work the train of which they 
are a part forward or backward along the track. It will 
be seen that by this arrangement of switching the danger 
which accompanies the common use of poling locomotives 


on parallel tracks to the cars to be moved is obviated. 

The electric locomotives were built by the Baldwin Lo- 
comotive Works and are equipped with Westinghouse 
motors and electrical machinery. They have a total 
weight of 25 tons carried on four wheels. We are in- 
formed that the three electric locomotives in this plant 





Fig. 2. THREE VIEWS OF THE ELECTRIC SHIFTING LOCOMOTIVE 


then rise out of the hold and are traversed inward until 
they can drop their load into a 50-ton weighing hopper. 
As soon as the hopper is filled, a valve is opened and its 
contents are discharged into an ore car on the track 
below. 

It is necessary to accurately spot the cars beneath the 
ore hopper to prevent the dropping of ore between the 
cars and this spotting has generally been done by heavy 
switching locomotives. The difficulty with this system 
is that the engineer on the switching locomotive at the 
end of the train cannot see well where to place the car 
and has to be governed by signals and it is difficult to 
accurately move a long train of cars by a locomotive at 
the end. In addition, the smoke and gas from the loco- 
motives are very injurious to the steelwork of the unload- 
ing plant. These difficulties have all been overcome on 
the docks in question by the installation of a narrow-gege 
track between each pair of railway tracks on which nar- 
row-gage tracks run electric shifting locomotives." These 
locomotives take their current from a pair of live rails 


moved last year 60,000 cars on this dock. The general 
plan of the use of these electric switching locomotives 
on parallel tracks, with the movable arms for operating 
the cars, was the idea of Chas. E. Cole, superintendent 
of the dock company, and we are indebted to him for the 
information and illustrations here presented. 


w 


Triplex Safety Glass—PBy-Triplex Glass is built up by lay- 
ers of glass and sheets of celluloid (xylonite), and is manu- 
factured by the Triplex Safety Glass Co., Albemarle St., W., 
London, England. On June 27 its resisting properties were 
thoroughly tested. An army service rifle and ammunition were 
used at a range of 300 yd., with the following results: (1) 
1%-in. glass. Bullet struck the glass almost in the center, 
but only penetrated the first thin layer, y-in. thick. The in- 
termediate and back sheets were cracked; the back, however, 
remained smooth. (2) 1%-in. thick. Bullet struck bottom 
left-hand corner, penetrating one layer of glass and one of 
celluloid without going farther. (3) A 1%-in. piece was 
badly damaged, but as not penetrated. 

An important quality of this glass is that although it 
may be badly cracked it still remains airtight and water- 
proof, on account of the celluloid between the layers of glass. 
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Water Filtration and Softening 
Tests at Cleveland, Ohio 


By HrppotytTe GRUENER* 


SYNOPSIS—A working-scale coagulating basin and me- companying line drawings. The intention was + 

i chanical filter were constructed and tested at Cleveland ate the filter at the rate of 100,000 gal. a day but 
t lo obtain information for guidance in designing a me- count of the small size of the coagulating tank th 
b thanical-filtration plant. The tests have included (1) has been operated at a 50,000-gal. rate. When th 
e alum; (2) ferrous sulphate and lime, and (3) lime alone _ is worked at this rate, the detention period in the 
us coagulants, as well as lime for softening. Boiler and  ulating tank is 21%4 hours. The filter was equip} 


| laundry tests have been made as well as studies of after using air preliminary to reversing the flow of wat 
. deposits and growths on the filter sand. Slow sand fil- washing, but the air wash was seldom used, as the 
tration has also received attention, sure of the wash water, run from an elevated tank. 

we 


5 sufficient for ordinary purposes. 

The Ohio spring floods of March-April, 1913, had such When the difficulties of manipulation had been . 

a bad effect upon the Cleveland water-supply as to lead come, this filter gave very good results, especially after 

the city authorities to adopt a general plan for water introduction of a very efficient mixing device. This « 

filtration. Accordingly, in May, 1913, Mayor Newton _ sists of a series of baffles, through which the water mo 

1). Baker appointed a Filtration Commission of five mem- for 30 minutes through a total distance of 1050 ft. (r- 

bers, whose names are given at the close of this article, dinarily, the iron was introduced at the pumps, while 

the lime entered at the beginning of the mixing battles. 
With this filter and the water from it, the following 

ff ‘T* tests have been planned, and in the main earried out: 
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i L¢ (1) Alum treatment. 

' — ABW (2) Treatment with ferrous sulphate and lime, from the 
ie S : ; sanitary standpoint. 

' ca \\ dir Distribirtion (3) Softening. 

% \ WT Pipes (4) After deposits and growth of sand. 


(5) Boiler tests with the softened water. 
(6) Laundry tests with the softened water. 
(7) Removal of permanent hardness. 

(8) Coagulation by lime, without iron. 

(9) Slow sand filtration. 
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' | PLAN or CoaGuLatTiNG Basin AND MECHANICAL FILTER, WATER-TESTING STATION, CLEVELAND, OH10 
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4 to study the situation and to make recommendations. It (1) Atum TreatmMent—The turbidity and bacterial 
ig) was decided at the outset that mechanical filters would content of Lake Erie water vary, but the more impor- 
y : be used but it seemed desirable to make a careful study tant dissolved solids fluctuate very little. The alkalinity 
i of local conditions and to establish and operate a test is about 90 to 95 p.p.m., with practically no excess ol 
a 


plant before deciding on all the features of the new puri- free carbon dioxide or of normal carbonate. There are 
fication works. in addition 16 p.p.m. of permanent hardness, mainly 

The water-testing or experiment plant, which was put gylphate. With this alkalinity the water responds to 
in operation in July, 1913, consists of a coagulating tank g}ym treatment, and the first trials were with this coag- 
and mechanical or rapid sand filter, shown by the ac- ylant. The turbidity of the raw water during the pe- 


*Member of the Cleveland Filtration Commission; Pro- riod of trial was only 7. Beyond the removal of this 
eer of Chemistry, Western Reserve University, Cleveland, turbidity and the study of the difficulties of manipu- 
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tis test had little value, as it was deemed advis- 
hange to lime and iron before good results were 


Lime AND Iron Precipirarion—This absorbed 
ef interest on account of its relation to the pos- 
ftening of the water. After the difficulties of ma- 
ion had been overcome and the final method of 
ure adopted, the filter produced water which show- 
rbidity of zero, and only once fermentation with 

o-bile in 10 ec. This was during a period of six 

hs, during which period 118 tests were made. The 

vater showed considerable gas for 70% of the time. 

special features which mark this long period of 

tically perfect results, were, aside from the general 
»rovement in the handling of the plant, the large 
sage of lime, and the diminution of the rate of filtra- 
tion from 130,000,000 gal. per acre daily to 70,000,000, 
and finally to about 50,000,000. This lower rate was 
adopted in order to attain the desired time, 2.5 hr., in 
the coagulating basin. And this rate is the one which 
corresponds, with few exceptions, to the results reported 
in this article. For part.of the time, during which only 
2 to 3 grains of lime per gal. were used, with 0.5 grain 
of iron, the effluent was good. But the question of 
softening was kept so definitely in view that the dosage 
of lime was early adjusted to this end, and the sanitary 
efficiency worked out on this basis. The dosage finally set- 
tled on was: lime, 4.3 grains per gal.; iron, 0.5 grain 
per gal. The mean rate of filtration at this dosage was 
51,500,000 gal. per day. 

The data for the period of successful operation are as 
fellows: Time, Nov. 8, 1913, to May 1, 1914, or 6 
mo.; Number of tests, 118. 


taw water Filtered water 


ee Se Ge ee aseeadbatovs 47 0 
Mean bacterial count (agar)........ 46 3 
Fermentation, per cent. of days..... 70 1 


In the early stages of the operations some trsuble 
was experienced by high counts, due to bacterial growth 
in the filter bed. This was remedied by occasional in- 
troduction of small amounts of bleaching powder into 
the wash water. ‘ 

The main purpose of the filter was established by this 
series of tests, namely, the certain production, for a long 
period of time and during varying conditions of sea- 
son and state of the raw water, of an effluent free from 
turbidity and also from coli (as shown by presumptive 
tests). 

(3) Sorrentna—aAsg soon as it was clear that satis- 
factory sanitary results were obtainable by lime and 
iron treatment, the emphasis of the tests was laid upon 
the softening. The reason which prompted these ex- 
periments was that it seemed desirable to obtain for the 
city the best water in every respect. Although the raw 
water is not extremely hard, it is hard enough to war- 
rant its softening if this can be accomplished easily. 
The cost of softening will be more than repaid in the 
saving of soap, and the added comfort in home and laun- 
dry will be clear gain. There are industries in which the 
use of soft water would be advantageous, and in some 
boiler practice, at least, the improvement may be note- 
worthy. 

An analysis of the water is given below. The amount 
of lime required may conveniently be measured by the 
total carbon dioxide in the form of acid carbonate, plus 
the magnesium present us carbonate. This will remove 
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the excess carbon dioxide which holds the calcium and 
magnesium in solution as acid salts, and changes the 
magnesium carbonate into the less soluble hydroxide. 
More lime converts the sulphate and chloride of mag 
nesium into hydroxide also. These changes are shown 
by the equations: 


1. CaHy (COs), + Ca(OH), 2CaCO, + 2H,0. 

MeHg, (COs), + Ca(OH), = MgCoO, + CaCO, + 2H.,0 
2. MgCOs; + Ca(HO), Mgi(OH)s + CaCO, 

MgSO, + Ca(OH), Mg(OH),. + CaSo, 

MgCl, + Ca(OH), Mg(OH),s + Cac. 


The calcium carbonate and magnesium hydroxide are 
usually assumed to be insoluble, but where results are 
considered exactly, their solubility is not to be neglected, 
and, in the water treated as above, the hardness left in the 
water on their account is about 35 p.p.m. In addition 
the soluble sulphates and chlorides are not converted to 
an insoluble form, and this hardness is unchanged. The 
amount of lime required for softening is: for half-bound 
CO,, measured as CaCO,, 95 p.p.m.; for MgCO,, in ad- 
dition, 13 p.p.m.; total, 108 p.p.m. Expressed as CaO 
this is 61 p.p.m. or 3.5 grains per gal. 

Experience showed that the best results were obtained 
when enough lime was added to precipitate all the mag- 
nesium salts, namely, 21 p.p.m. as CaCO, or a total of 4.2 
grains per gal. (73 p.p.m.) The amount applied varied 
from 4 to 5 grains, on account of imperfections in the 
feeding device, the average for the time under discus- 
sion being 4.35 grains. Due to this irregularity of feed- 
ming, the daily‘ records for dosage and softening effect do 
not correspond, and the averages of the whole period need 
to be taken for a proper conclusion. These averages were : 
lime applied, 4.35 grain per gal.; iron, 0.50 grain. The 
average alkalinity for this period was 38; total hardness, 
5%. The average alkalinity to phenolphthalein for the 
period was 15. There were unusually high phenolphtha- 
lein alkalinities, for which the explanation was not evi- 
dent; but in general, as long as the phenolphthalein alka- 
linity is not more than half the methyl orange alkalinity, 
it is true that there is no excess of lime present. The 
raw water had an average alkalinity of 88.5 and a hard- 
ness of 104. 

Analyses of the raw and filtered waters, expressed 
as CaCO, p.p.m., with samples taken when the hardness 
was low, were as follows: 


Raw Filtered 

CEE cb 2Gc adie anette ae cs see eae $2 29 
CEO Cn ane ae 34 24 

Ot POO on ekki ec evndccses 116 53 
I IE cack sue eecuc kde see ac 110 49 
Alkalinity, methyl orange.......... 95 35 
IES - 0 Wk se ask oo 0-000 balla he ieee a's 14 18 
CUPOPIRS, OWOE GUM. onc ccc ceccccts 2 2 
Denes Oe CRE CORB i cencacscesns 111 55 
PE SOE kh eS h ub os cata wat eiwews's 13$ 74 


There have been a few results even more favorable 
than this typical one, but they could not be consistently 
cbtained. The long series of experiments, both bottle 
and by means of the filter, indicated that we had here 
the best conditions. Less lime means incomplete precipi- 
tation ; more lime means free calcium hydroxide and more 
hardness. 

It is evident from the many series of bottle tests and 
from the long-continued filter test, that the Cleveland 
water is easily softened to the extent of about 50%. 
The residual hardness consists of the original permanent 
hardness, 16 parts; of hardness added by the ferrous sul- 
phate, 3 parts; and of the hardness due to the solubility 
of the so called insoluble calcium carbonate and mag- 





















































eee vr name thats WO “ISP Sem 


ida ‘etl ca 


o-neve 


oe ial id lean aE aso danaais 

















































Sent ate eee hes anr er aaa 


ee ee ee re ae 


aerte 


aie pekentemaat eh eeeaeeanan nementanmuaideed 


Paice eae ete 










































































































































































482 ENGINEERING NEWS Vol. 72. X. 


nesium hydroxide. This last item seems to be somewhat 
variable, at least under the conditions offered by the 
test filter, and a study of the data fails to reveal the 
causes of the variations. The evident means of control 
are proper dosage, thorough mixing and agitation, and 
finally filtration through sand. Aside from these varia- 
tions, within narrow limits, no difficulties of permanent 
importance developed. The water was absolutely attrac- 
tive in appearance and flavor, and sought after for drink- 
ing purposes by such as had the opportunity. 

The time covered fall, winter and spring, with a range 
of temperature of the water from 64° to 33°. The ef- 
fect of this change of temperature was not apparent. 

The amount of wash water used at the beginning 
was high, 5 to 6%. With increased skill, use of baffles, 
lowering the rate of operation, and with bleaching pow- 
der in the wash water, it was reduced to about 1.7%. 
At the rate of 130 m.g.d., the time between washings 
was only 4 to 6 hours. When the rate dropped, the time 
increased correspondingly. Later, however, when the rate 
was 50 m.g.d., the time was increased in much greater 
proportion, namely, to about 40 hours. 

(4) Arrer Deposits AND GROWTH OF SAND—So far, 
no objection or obstacle has developed which threatens 
to interfere seriously with the plans for softening as 
just outlined. The effluent will be saturated or even 
supersaturated with carbonates of calcium and magne- 
sium and magnesium hydroxide. Which of these are 
present, and whether the substances are present as super- 
saturated solutions or in colloidal condition, or whether 
the reaction is retarded, are questions difficult to answer. 
The quickest and most practical solution of the prob- 
lem is an empirical one. That is, if there are no serious 
deposits, the matter may be passed over. If there are 
serious deposits, they must be prevented by the addition 
of carbon dioxide or by regulation of the dosage, with 
consequent lessening of the softening effect. 

With abundant access of air, the absorption of car- 
bon dioxide might be sufficient to eliminate the danger. 
But it is unlikely that absorption of that gas will be 
of any importance in the short passage from the filter to 
the mains. Artificial addition of carbon dioxide may be 
considered within the bounds of possibility, but for the 
present this may be left out of account. The thorough 
mixing by the baffles, followed by four hours settling and 
by filtration through sand, may solve the problem. What 
experience we may refer to in St. Louis, New Orleans 
and Columbus has been reassuring. At the test filter no 
deposits have come to the attention of the operator. Peb- 
bles left in the water at the outflow showed traces of cal- 
cium carbonate after several months. Three litres of 
water standing in large flasks for six months deposited 
a total of 0.0009 gram of calcium oxide and 0.0003 
gram of magnesium oxide. A piece of porcelain having 
an area of 80 sq.cm., including both sides, was left in 
the water two months, after which 0.0012 gram of cal- 
cium oxide were found to be deposited on it. On the 
other hand, as already stated, there has been no evidence 
of deposit in any way ordinarily noticeable. 

The sand is bound to grow [by accretions] and its re- 
newal must be considered as a part of the regular plan. 
A specimen of the sand from the filter, after being in 
use six months, was found to lose 3.3% of its weight when 
treated with dilute hydrochloric acid; another specimen, 
after 11 months, lost 12.5%. The composition of this 


incrustation was cetermined and found to be as f, 
Fe,0,, 3.6% ; CaCO,, 90.7% ; MgCO,, 3.6%. San, 
the lower layers showed less incrustation, name ly, 
7%, with the same chemical composition as that 
above. 

In the upper layers of the filter considerable a1 
of the sludge collected in soft masses, which pen 
to a depth of 6 to 8 in. and were not removed | 
routine washing. The sand could be cleaned com; 
when removed from the filter and washed with 
agitation. The composition of this sludge is: matt: 
soluble in HCl, 4%; Fe,0,, 3.0; CaCO,, 87.15; Met «. 
4.03%. If this is reduced to the composition o: 
soluble matter only, we have: Fe,O,, 3.1%; Cal) 
90.8% ; MgCO,, 4.2%. That is, nearly the same cor: 
sition as the incrustation on the sand. 

Although the sand growth introduces complicati 
there may be some compensations in connection \ 
it. The growth represents a diminution in the ha 
ness of the water, and, what is more important, proba 
removes that portion of the dissolved substances whic) 
might afterwards settle out in the pipes. With respect 
to this precipitating effect of the sand, the record of 3 
series of six bottle experiments and nine test-filter ex- 
periments will be of interest. In these the water was so/! 
ened with lime, iron also being used, and soda added to 
remove the permanent hardness. Part of this water wa- 
filtered through paper, and part through sand, with the 
following results: 


Methy! orange 
alkalinity Hardness, soap 
Bottle experiments: 


| EES eae ae pare 37 36 

UE <a Scalar p's bic'ais wie kp © mk Wo 43 43 
Test filter experiments: 

DOE hie bn 5 48 Saleea hws Sake 38 53 

PE iia ho a cree h a ao a 44 58 


(5) Borer Tests—Two tests of the filtered and soft- 
ened water have been made in the boilers of the pumping 
station. The softening of the whole city supply for 
the sake of boiler practice has not been suggested. If, 
however, a gain in this respect could be shown, it woul 
give increased impetus to the interest in softening for 
domestic reasons. The records of two tests are as follows: 

(1) 43 days. Water used, about 9,000,000 Ib. 
aw water, using soda as boiler compound: Flue scale, 
121 Ab. Total scale and mud, 190 Ib 

Filtered water: Flue scale, 42 lb. Total scale and mud, 

a (2) 30 days. Water used, about 6,000,000 Ib. 

Raw weet: As first test. Flue scale, 14 Ib. Total scale 
and mud, 83 Ib. 

‘oi wiltered , -water: Flue scale, 13.5 Ib. Total scale and mud, 

Even if improved efficiency in the use of the boilers 
cannot be demonstrated, the difference in amount of 
scale is very large. The scale from the softened water, as 
is to be expected, contains larger proportions of calcium 
sulphate and of magnesium, and is noticeably firmer but 
not enough so to make any difference in the use of the 
cleaning machines. 

(6) Launpry Tests WITH THE SOFTENED WATER— 
Two tests were made. The first at a city institution 
where only towels were laundered. The saving of soap, 
measured somewhat crudely, was about 25%, or even 
more, and the work seemed to the operator to be better 
done. The second test was carried out at a large com- 
mercial laundry, under the personal supervision of the 
superintendent. His estimate of the saving of soap and 
supplies was 25%. No marked difference in the quality 
of the work was apparent. 

The question of the amount of soap saved by the 
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softened water is a difficult one to answer, as 
ce forms such an important factor in every calcu- 

For the present purpose, it will be enough if it 
» shown that the cost of softening is covered by the 
» of soap. Until more exact knowledge is obtained, 
\\, pple’s estimate that at least 1 gal. of water is soft- 

for every 100 gal. of water used, may be considered 
«ciently conservative. Further using his formula 

\alue of Pure Water,” p. 27), the saving of soap at 5c. 
por Ib. amounts to $360 for 60,000,000 gal. of water soft- 
ened from 115 to 55. On the more conservative basis of 
the chemical equivalent between the calcium and the 
soap, the saving would be $125, which is about equivalent 
to the total cost for coagulants, and if at all correct, must 
be safely above the cost incurred for the softening only. 

(7) Removan or Permanent Harpness—This 
amounts to 16 p.p.m. in the raw water, and is increased 
to about 19 parts by the added sulphate. Bottle experi- 
ments indicate that soda will remove this completely, 
when added in theoretical amounts, well agitated with 
the lime and subsequently filtered through sand. The 
mean result of six experiments thus conducted, with some- 
what varying minor conditions, was: alkalinity to methyl 
orange, 37; soap hardness, 36. Consistent results better 
than this average could probably be obtained. This would 
give a very satisfactory softening. The first experiments 
made with the test filter have not been equally satis- 
factory, due perhaps to inadequate agitation. But even 
if the later tests confirm this result, it is hardly likely 
that this further softening will be adopted for the per- 
manent filter, as the cost will be too great. The 1.2 grain 
soda required, amounting to 5 tons a day, would cost $100 
for 60,000,000 gal. This would be for a reduction of 
only 19 parts, and is possibly in excess of the advan- 
tages obtained, especially when the handling of another 
chemical and all it involves is considered. Yet accord- 
ing to Whipple’s calculation, even this would be paid for 
by the soap saved. A reduction of the hardness to 30% 
sounds attractive. 

COAGULATION BY LiME, witHouT IRon—The test was 
run for five days, with no modifications besides the omis- 
sion of the iron. At the end of this time, the filter was 
required for other work. The inefficiency of the coagu- 
lation from the bacteriological standpoint was soon dem- 
ovstrated. The second day there was a trace of gas; the 
third, 30%; the fourth, 35%; the fifth, 50%, each in 
10 ec. The turbidity during these same days was 0.0, 
trace, 2.5. The unfavorable impression was confirmed 
by the results from bottle experiments dealing with the 
sedimentation in the tank. 

(9) Stow Sanp Fitrration—A slow sand filter was 
operated for several months until the freezing weather 
interfered. The filtration was efficient from the stand- 
point of turbidity. The bacterial results were not uni- 
form. A number of periods of satisfactory results were 
obtained, from which it might be inferred that after 
all the manipulative difficulties had been overcome, the 
filter would operate satisfactorily. As, however, all con- 
siderations had led to the adoption of the rapid type, 
no further tests seemed necessary. 

The writer must disclaim credit for a very consider- 
able portion of the investigations recorded above. The 


us 


est 


test filter was operated under the general direction of 
the Filtration Commission of Cleveland, with the co- 
operation of the Water Department. 


H. B. Hommon, 
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G. E. Flower, and G. D. Makepeace have been in direct 
charge of the test filter. The members of the Filtration 
Commission are as follows: President, A. W. Smith, 
Professor of Chemistry, Case School of Applied Science ; 
Secretary and Consulting Engineer, R. Winthrop Pratt; 
Dr. Wm. T. Miller, member State Board of Health; 
Hippolyte Gruener, Professor of Chemistry, Western Re- 
serve University; and Dr. R. G. Perkins, City Bacteriol- 
ogist and Professor of Hygiene and Preventive Medicine, 
Western Reserve Medical School. 
4 
Ohio Experience in the Use 
of Road Oils* 


Poor results in the use of oil treatments frequently 
come from the fact that the surface had not been pre- 
viously cleaned in a proper manner. If possible, the sur- 
face should be swept with horse sweepers, and afterward 
with hand brooms, so as to remove the dust from between 
the stones to a depth of from 14 to 34 in. The heavier 
the grade of oil used, the more important it is to have 
a clean surface on which to apply it. The surface should 
be dry and the warmer the air temperature the better. 

There has been considerable discussion during the past 
year concerning sprinkling of the stone with water before 
applying the bitumens, it being claimed by some that bet- 
ter results are secured. While during a dry, dusty time, 
better results may be obtained by first lightly sprinkling 
the stone with water before applying the bitumen, this 
information is likely to be misleading; for it is believed 
that it is not the presence of water that might cause 
the better results, but the effect the water has in clean- 
ing the dust which gives a better adhesion of the oil. 

Hence, we would conclude that if sprinkling with wa- 
ter before applying the oil is done, it should be only on 
hot, dry days, and then sufficient time given after the 
sprinkling for the water to practically all evaporate be- 
fore the oil is applied. Therefore we are still warranted 
in saying that bitumens should be applied only to dry, 
warm surfaces. During June, July and August is the 
best time of the year to apply such materials to the road. 

The amount of oil that should be applied to the road 
at any one time will depend upon the condition of the 
road surface, the quality of the oil used, and the nature 
of the traffic. In general, it may be said that a couple 
of light applications during the year will give better re- 
sults than a single heavy application of the same amount 
of oil. For the lighter oils, on a comparatively smooth 
surface, an application of not to exceed 1 gal. per sq.yd. 
may be all that should be applied at one time, while on a 
rough, pitted surface (with the binder swept from the 
top surface of the road to a depth of from 4 to % in.) 
as much as 34 gal. per sq.yd. of the heavier oils might 
give more satisfactory results. 

The aim should be to put on just sufficient oil (and 
screenings) to form a thin mat over the surface of the 
road. This mat should not be of any appreciable depth 
over the surface of the larger stones, but sufficient to well 
seal up the voids between them. This will hold the binder 
in the stones and make the road surface water-tight. 

A medium heavy cold oil will cost from 414 to 6c. per 
gal., delivered in tank cars. The cost of applying the 
cold oil varies from 1% to Ic. per gal., while the cost of 
applying the hot oil will vary from 1% to 3c. per gal. 


*From Bulletin No. 27, Ohio State Highway Department, 
June, 1914. 
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The Design and Construction 
of the Bassano Dam--Part II 
By H. B. MucKLEsSToNn* 


As stated in my previous article |Ena. News, Aug. 
27, 1914, p. 425] the ieee "i is located on 
the Bow River, and is a part of the immense irri- 
gation system of the Canadian Pacific Railway which 
extends from near Calgary, Alberta, many miles to the 
eastward. The dam is a composite structure, consisting 
of a long earth embankment and an Ambursen reinforced- 
concrete spillway section, provided with Stoney gates, 
flanked on one side by reinforced-concrete head-gates, also 
provided with Stoney. gates. 


Layout OF PLANT 


Construction was commenced in October, 1910, with the 
crection of the plant and building of Coffer-dam No. 1. 
Fig. 1 shows the general layout of the construction plant. 
Three cableways with spans of 975 ft. were erected, re- 
quiring tail towers 95 to 85 ft. in height on the west 
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shore, and head towers from 47 to 55 ft. high on the east 
shore. The two upstream cableways, which were used for 
handling forms and concrete, each had a carrying ca- 
pacity of three tons, whereas the downstream cableway, 
used exclusively for gravel, had a capacity of five tons. 
GR el pit, located about 500 ft. west of the 
west abutment and on tie upstream side of the earth dam, 
was opened up, requiring about 16 ft. of stripping. The 
gravel was found to be naturally well graded, very clean, 
and containing about 10% excess of sand. The stripipng 
and excavation was done with a 1-vyd. orange-peel bucket, 
mounted on a traveling-derrick car. The stripping was as 
« rule done during the night, and in the daytinie the 
gravel was excavated and conveyed in dump wagons to a 
trap located under the gravel cable. From here, it was 
shot into a 2-yd. bucket, which was picked up by the 
cableway and carried to the 200-ya. gravel bin on the 
east shore. Two 18-in. steel pipes with sliding control- 
ling gates conveyed the gravel from the bin to two meas- 








*Assistant Chief Engineer, Department of Natural Re- 
sources, Canadian Pacific Ry., Calgary, Alberta. 


GENERAL Layout oF CONSTRUCTION PLANT FOR Bassano DAM 
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uring hoppers located above the two 1-yd. 8) 
ers (Fig. 2). 

CEMENT AND ConcreTE HANpdLING—The 
which was stored in a cement shed with a ca 
800 bbl, was by means of an overhead con\ 
ried to a hopper whence it was shot down throug 
pipe into a bin placed between the two mixers. 
was equipped with two spouts in which were fix: 
uring slides for the different mixtures, and th, 
was in this way distributed to the measuring 
which contained the gravel. The whole of the « 
ture was then by a tripping device dumped into 1 
crs. The two upstream cableways, located direct 
the mixers, picked up the concrete buckets, whi: 
of the controllable bottom-dump type, and carri: 
to wherever concreting was under way. Here the « 
was transferred to a controllable bottom-dump car, 
traveled on sectional track resting on the forms. 
maximum output of this concreting plant was 350... 
per 10-hr. day. 

Owing to the considerable size of the consti ti 
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plant, well appointed repair shops were installed so that 
delays might be avoided and repairs and general mainte- 
nance carried out in an efficient manner. 

The sfze of crew engaged varied considerably from time 
to time, the maximum number being about 250. The wn- 
skilled labor was principally Italian, the skilled labor 
being of all nationalities. Suitable bunk houses and din- 
ing rooms for each class, electrically lighted and steam 
heated, were built, and a water-works and sewerage sys- 
tem installed. As the river water was contaminated to 
some extent, especially during low water, all water for 
camp and cooking was chlorinated. 

All plant and construction materials were shipped to 
Bassano, a railway station about four miles from the 
cam, from which point the hauling was done partly by 
teams and partly by traction engines. 

As the high-water period generally commences about 
the middle of May and lasts well into August, it was 
necessary to have each section so far advanced in con- 
struction before that time that work could be continue: 
even if the coffer-dams were flooded. The general con- 
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Fic. 2. Gravet Bry at Bassano DAM, WITH GATE- 
ConTROLLED Pipers LEADING TO MEASURING Hop- 
PERS OVER CONCRETE MIXERS 


struction program was therefore arranged accordingly. 

Correr-DamMs—The first coffer-dam constructed took 
in the central third of the structure, and the river was 
passed through the easterly third. Upon completion of 
the ceniral third to a level above high water, the coffer- 
dam was removed and the river passed through between 
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the buttresses. The westerly third was then started, upon 
completion of which the easterly third was commenced, 
with the river passing through the central and westerly 
section, the design of the type of structure lending itself 
admirably to such a procedure (see Fig. 3). The coffer 
dams consisted of two rows of piles 12 ft. apart, the piles 
in each row being 8 ft. c. to c. The outside row carried 
walings supporting 3-in. tongued-and-grooved sheet pil- 
ing, which was driven with a steam hammer, the back row 
acting as brace piling. As the river is fairly shallow at 
the dam site, the greatest depth at low water being only 
8 ft., no particular trouble was experienced in the con- 
struction of the coffer-dams. 

Forms—aAll forms used were sectional. Fig. { shows 
their general arrangement, which has been described in 
various articles on similar dams in the ENGINEERING 
News. One departure from general practice, however, 
was that of removing one entire group of forms together 
by means of the cableways and reérecting them without 
taking them apart. This process is shown by Fig. 5, 
where a whole set of forms for the side of one of the 
buttresses is being removed for reérection elsewhere. 

ExcavaTion—Most of the excavating was done by 
teams, wagons and slip scrapers. As the work was contin- 
ued all the year round, special arrangements had to be 
made for thawing out the ground. At the end of the day 
tarpaulins 100x150 ft. were supported by means of horses 
over the excavation and numerous salamanders placed 
underneath and kept stoked overnight. In the morning 
the canvas and the salamanders were removed and work 
continued. In this way it was possible to gradually thaw 
the frost out of the ground, although in places it was 
frozen 6 ft. deep. 

Progress—Concrete was first poured in Floor Bay No. 
17 on Mar. 22, 1911, and continued without interruption 
practically until November, 1912, when the bulk of the 
concrete had been placed. 

During the time no stops were made except when the 


Fig. 3. Bassano Dam unper Construction, Ave. 1, 1911 
(The central third is passing water between the butt 


resses; the left-hand third’is under construction; the right-hand third 
not yet begun.) 
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Fic. 5. Movine a Ser or Burrress Forms spy Capieway, Oct. 15, 1911 


thermometer fell below —15° F., when concreting was power house were completed. In November, 1913, thi 
suspended until the weather got milder. Special pro- temporary closure of the dam was made with 12xi2-in. 
visions were made when the plant was erected for heat- stop logs, as shown by one of the details in Fig. 4, { 
ing the water and gravel, and as all the forms were double lowed immediately with the permanent concrete closures, 
boarded no difficulty was experienced in keeping the con- the driving of the piling under the lower part of the ogee 
crete from freezing. In fact, it was noted on many oc-_ curve and the concreting of same. 

easions that the concrete would still be steaming hot The piles, which were 12x12-in. square timbers sho: 
when the forms were removed about four days after the with cast-iron points, were driven to an average depth 
concrete was placed. Construction was resumed in April, of 25 ft., with two 114-ton steam hammers, in inclined 
1913, and completed in May, 1914, during which period leads. This work was done inside a coffer-dam built on 
the canal walls and the housings over the headgates and the concrete carpet and the river taken care of by means 
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f the two 6-ft. under sluices in the middle of the struc- 
Oe ove. 6). ‘The gravel fill inside the dam was pulled 


mg ‘ns running on the bridge deck and loaded by a 
<eam shovel located at a gravel pit at the west end of the 


carth dam. The gravel was dumped into hoppers and 
conveved to the interior of the dam by means of spouts 
passing through holes cut in the crest. 

Sr cices—The Stoney sluices and all their machinery 
for th the dam and the headworks were manufactured 
by Ransomes & Rapier, Ltd., of London, England. They 

f the usual type, working on free rollers and stanched 
by a , rubbers covered round rod hung in the angle between 
the pier and the skin of the gate. Each sluice is pro- 
vided with means for hoisting by hand. Power opera- 
tion for the crest sluices is provided for by four movable 
trolleys on the bridge, arranged to engage any one of the 
- rating shafts. In the case of the canal head sluices 

separate motor is provided for each gate. In order to 
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of live rollers working on the gate is provided instead of 
the rigid roller trains provided for the main sluices. 

The auxiliary gate is handled by a gantry crane run- 
ning on rails on the bridge girders. As the gate will be 
used but seldom, no provision is made for counterweights 
or power operation. 

Power PLtant—aAs stated above, the time factor in 
flood rises is so small that special provision was necessary 
to insure very rapid operation of the crest and canal 
sluices. To provide electric power for this work, a small 
power plant was built in a chamber provided for the pur- 
pose in the east abutment. The plant consists of a 180- 
hp. reaction turbine, with Woodward governor, connected 
by belt to a 100-kv.-a., three-phase, 60-cycle, 2400-volt 
generator. The plant is equipped with step-down trans- 
formers furnishing current at 110-220 volts for the oper- 
ation of the motors and for a complete lighting system in 
the dam and about the headworks. 


Fig. 6. MAKING THE PERMANENT Concrete CLosuRE OF THE Bassano Dam; Nov. 30, 1913 
(The river flow is being passed through two 6-ft. under sluices.) 


prevent any possible damage from over-winding, each 
gate is equipped with a limit switch which breaks all 
electrical connections when the gates approach within 
3 in. of the full travel at either end. 

The design for the gates and operating mechanism was 
worked up by the manufacturers under specifications 
drawn up by the engineers of the Railway Company. The 
gate, guides and machinery were shipped in the knock- 
down, and erected by the Railway Company under the 
supervision of an expert erector sent out from England. 
So well had the work of manufacture been done that 
the various parts went together with little or no subse- 
quent alterations or fitting 

AuxILIary Gate—As an emergency closure in case 
of accident to the main crest sluices, a special auxiliary 
gate is provided. This gate is similar to the permanent 
gates except that the position in the guides is reversed 
so that the skin is on the downstream face of the girders 
instead of the upstream face, and that an endless chain 


A view of the finished dam, looking along the top 
from the head-gates end, is shown by Fig. 7. 

EartH EMBANKMENT—The earth embankment (Fig. 
8) was built of selected material from the canal] cut. 
The specifications provided for the most approved meth- 
ods of construction by spreading and rolling the materials 
in thin layers and for sprinkling if found necessary. The 
rear half of the dam is underdrained in order to steepen 
the plane of saturation, and to intercept any possible 
flow along the surface between the dam proper and its 
foundations. Before commencing construction, the foun- 
dation surface was carefully stripped of surface soil and 
thoroughly plowed to give a good bond. 

The contractor for the earth portion commenced work 
by building a double-track narrow-gage trestle across the 
river. On the right tank, this trestle was continued 
as two single-track trestles about 100 ft. apart. The 
material was loaded into dump cars and hauled by loco- 
motive to the dam, where it was dumped from the tres- 
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Fie. 7%. Looxine West ALONG THE Top: oF THE Bas- 
SANO DAM 


tiles and spread by four-horse Fresno scrapers. The con- 
tinual trampling by four horses abreast, and the thin 
spreading which this method resulted in, gave such a 
thoroughly dense bank that the clause of the specifica- 
tions relating to rolling was not exacted. 

At the connections with the spillway the earth was 
very carefully spread and compacted. A vood proportion 
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Fic. 8. Earruy EMBANKMENT, Bassano Dam, SHow1neG Disposition OF MATERIALS AND DETAIL OF CONCRETE 
PAVEMENT 


of this work was done by sluicing in material by means of 
« jet of water under pressure. The material available 
was not very well suited to the process, being an unusually 
pure blue clay, and the result has not been entirely satis- 
factory owing to the very long time required for the 
backfill to drain. 

PersoNNEL—The preliminary designs for this dam and 
ihe surveys for the project of which it is such an im- 
portant part were made by the writer. The detailed de- 
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signs for the spillway and headgates were ma 
Ambursen Hydraulic Construction Co. 

H. Sidenius was resident engineer for cons: 
the concrete work, and has assisted in the pre} 
this article. A. J. Raymond was Superinte elles 
struction. A. Fronhoefer, Division tie, 
charge of construction of the earth embankmen; 
ing, and the excavation of the canal. 

The work as a whole was under the directioy, 











Dawson, Chief Engineer of the Department oj : 
Resources, Canadian Pacific Railway Co., Cal: 
berta. 
% 
Regulation of the Opening «id 


Restoration of Pavement Sw». 
faces in Springfield, Ohio 


By GreorGe L. RInKuirr* 


Since the first of the present year, when the cit: 
Springfield, Ohio, installed the commission-manager )|,) 
of government, much attention has been given by the « 
officials to the problem of street maintenance. (One oj 
the first steps of City Manager Charles E. Ashburne: 
was the adoption of an economical and efficient system : 
of street repairing. 

Early in January, an investigation was conducted into 
the history of street repairing, as shown in the records 
of the city during the year 1913, and it was found that 
permits had been issued for nearly 800 trenches in in- 
proved streets, in addition to the openings made by pub- 
lic-service corporations. An examination of the streets, 
as well as the methods of backfilling and repaving, showed 
that practically every trench made during the preceding 
year was a potential chuck hole. The investigation showe: 
the need for trench work to be due chiefly to two causes: 
one, the neglect of the city to complete the undergroun(| 
construction in streets before paving, and the other, the 
deterioration of mains and service pipes through elec- 
trolysis. 

The plan adopted by the City Manager is intended 
first of all to make it unnecessary to open a paved street, 
except as an emergency measure, and to insure the restor- 
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ation of the surface as satisfactorily as good workmanshi) 
makes possible. The assistance of the Bureau of Staml- 
ards at Washington was secured in an effort to reduce 
the deterioration of underground metallic ee orson 
and the public- -service corporations operating electric-re! 

way lines in and through the city have readily agreed to 
codperate in the present plans of electrolytic mitigaticn. 





*Administrative Department, City of Springfield, Ohio. 
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= FOR THE PRESERVATION OF PAVEMENTS 


The -resent charter of the city of Springfield pro- 
vides after the paving of a street, no excavations 
can ide within a period of five years from the date 
et mpletion of the work, excepting by permission 
of (). ity commission, in which four-fifths of the mem- 
hers ur. Following up the opportunity thus opened, 
it wa. decided to include in all resolutions of necessity, 
whic: constitute the first legislative step in street-paving 
procedure, a notice to the owners of property fronting 
upon the street to the effect that all sewer, water, gas 


and other connections must be installed previous to the 
commencement of the pavement-construction work; and 
that in the event of the failure of any property owner 
to comply with that notification, the city reserves the 
right to construct such connections, and assesses the cost 
against the property to be benefited. 

Furthermore, it was decided that the paving of a street 
should not take place until every other form of improve- 
ment in the street had been provided. Previously, ma- 
cadam streets had been torn up in a number of in- 
stances for the construction of sewers, and brick- and 
sheet-asphalt streets were trenched for considerable dis- 
tances to instal] telephone, telegraph and electrical con- 
duits. The new method of procedure calls for a study of 
the probable needs of a street in the way of underground 
construction during the life of the street paving, and the 
making of ample provision for the needs before the pav- 
ing work starts. 


RESTORATION OF PAVEMENT 


It was recognized, however, that these precautionary 
measures would not entirely eliminate the necessity for 
opening paved streets, and that the policy of street main- 
tenance would not be complete without some provision be- 
ing made to insure the restoration of the street surface, 
where trenches were made. 

CasH Deposirs—The city consequently decided to as- 
sume all responsibility for the repair of trenches in the 
future. An ordinance was passed, repealing the legis- 
lation previously in force, which had required persons 
opening paved streets to give bond for the satisfactory 
repair of the paving, and substituting therefore a pro- 
vision for the issuance of permits for street openings only 
when deposits are made to cover the cost of the trench 
repair. 

PrermMits—Plumbers and all others desiring to dig 
trenches in streets are required first of all to file an ap- 
plication in the office of the city engineer, upon a form 
furnished by the city for that purpose, stating the name 
of the applicant, the location and purpose of the open- 
ing, the length and depth of the trench, and the names 
of all persons interested, or to be benefited by, the work 
to be done. 

The city engineer is required to prepare and to keep 
on file a schedule of the estimated cost of backfilling and 
resurfacing in various kinds of street paving, and from 
this schedule the amount of the deposit required is de- 
termined. The permit issued to the applicant contains 
all the information upon the application, together with a 
statement of the amount of the cash deposit, and the 
dates between which the opening may be made. The per- 
mits are numbered serially, and a daily report is made 
to the city auditor, showing the amount deposited for 
each permit, while the cash deposits are turned over to 
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the city treasurer each day, and placed in what is known 
as the Special Repair fund. 

INSPECTION OF UNDERGROUND WorkK—A carbon copy 
of the permit is turned over to a plumbing inspector who 
passes upon the quality of the work installed before the 
trench is backfilled. After having completed his work, 
the holder of the permit notifies the engineering depart- 
ment of that fact in writing, and after it has been ascer- 
tained that the plumbing inspector has approved the 
work so far as it has been completed, a postcard is mailed 
to the holder of the permit, notifying him that at 7 a.m. 
of a given day the city will assume responsibility for the 
trench. Until that time, the person or company holding 
the permit is responsible for barricades and red lights 
on the trenches. 

PaveMENT Reparrs—In backfilling the trench, the 
earth is firmly tamped, the street paving removed for a 
foot or so back from the edge of the trench and a new con- 
crete foundation laid with its edges upon firm earth which 
has not been disturbed. The wearing surface is then 
added, and the work finally passed upon by an engineer. 

The street-repair foreman makes a report to the chief 
engineer upon the cost of backfilling and resurfacing each 
trench, giving the expense for labor and material. This 
report is certified to the city auditor, who issues a war- 
rant to the treasurer for a refund of any balance left in 
each deposit, or collects from the holder of the permit any 
amount in excess of his deposit, should the expense of 
backfilling be greater than the estimate. Should the 
holder of a permit fail to pay an excess charge, he would 
be refused any further permits. 

CHARGES FoR PAveEMENT Reparrs—In the schedule 
showing the estimated cost of backfilling and resurfacing 
trenches, three classifications are made, according to the 
depths of trenches. The first classification includes all 
trenches of 30 in. or less in width, and 4 ft. ur less in 
depth. The second classification ineludes al) trenches 
between 4 and 7 ft. in depth, and restricts their width 
to 30 in. The third classification permits of a 40-in. 
width, and a 12-in. depth. 

The charge per lin.ft. of trench in the various kinds of 
street paving, in each classification, is shown by the ac- 
companying table: 





TABLE SHOWING CHARGES FOR BACKFILLING AND 
RESTORING PAVEMENT 


Surface First Second Third 
LG are Since eka 6 ae o dee oes ies Sie $1.20 $1.61 
er ea 1.34 1.62 1.74 
Me. WE ck kc cccaceszcus mat 1.59 1.74 1.99 
Ampmaltic COmcrete ......ccccccace 1.24 1.42 1.86 
NIE da 6-3 4 oe hs code ee es ‘ 2.14 2.32 2.54 
ESE ARSE Oe ree ‘ 2.14 2.32 2.54 
SE OED bw d oo « Acwaw alee de kas 1.74 1.92 2.14 
6-in. waterproof macadam (mixed) 0.74 0.92 1.33 
6-in. waterproof macadam (pene- 
WED chee easd ee dessteawvenas 0.59 0.77 1.17 
8-in. waterbound macadam....... 0.44 0.62 0.97 
NUE ered ba 660s dade ch We wa dec 0.34 0.52 0.84 


Special estimates are prepared for trenches not included 
in the general classification given above and charges 
made accordingly. 

The plan appears to be satisfactory all around. The 
plumbers, some of whom at first objected, are now prac- 
tically a unit in expressing their approval, as it relieves 
them of the necessity of keeping repair gangs. The pub- 
lic, previously dissatisfied with the condition of the 
streets, is at present waiting to see what the results of 
the new plan will be, but are not giving expression to any 
noticeable criticism. 
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Water-Supply of Boulder, Colo. 


By Ciarr V. MAnN*® 


Few cities in the world have a water-supply drawn from 
so high an elevation and so pure and abundant as Boulder. 
The elevation of the sources is from 2 to 244 miles above 
sea level. The character and location of the drain- 
age area insures a high degree of purity. The aver- 
age consumption (and waste) is seldom below 200 gal. 
per capita per day and in the dry summer months often 
reaches 400 gal. 

Boulder, the seat of the State University of Colorado, 
is a city of 10,000 inhabitants, situated 29 miles north- 
west of Denver, and at the extreme eastern base of the 
foothills of the Rocky Mountains. The elevation of 
Boulder above mean sea level is 5350 ft. 

The water-supply of Boulder is derived from the Silver 
Lake drainage area, 8.73 sq.mi. in extent, varying in 
altitude from 10,200 to 13,500 ft. above sea level, and 
iying at the crest of the Continental Divide, 20 miles 





Fig. 1. Map or Watrer-Suprpty DrainaGe AREA, BouLpErR, Coo. 


due west of Boulder. The annual precipitation over the 
entire watershed averages from 40 to 45 in., the major 
portion of which falls in the form of snow from Septem- 
ber to May, inclusive. A small portion of this snow, ly- 
ing on southern slopes, is melted as it falls, or in the 
course of a few days or weeks. The remainder is piled by 
the strong westerly winds into enormous drifts in the 
crevices and deep ravines of the watershed, there to remain 
until melted away in the warm and sunny days of June, 
July and August. One of the drifts which so accumulates 
has never melted entirely away. It is, in fact, a true 
glacier, one of the very few now existing in Colorado. It 
is situated near the top of Arapahoe Peak, and is called 
the Arapahoe Glacier. 

The minor portion of the annual precipitation falls 
as rain, hail or sleet, during June, July and August, and 
serves to augment the melting of the snows. As an ex- 
ample of the monthly distribution of precipitation, the 
accompanying record for 1911—a normal year—is given: 





*Boulder, Colo. 





PRECIPITATION IN INCHES, SILVER LAKE WATER< 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Noy 
5.85 6.20 7.60 7.90 1.70 1.20 4..5 2.12 2.79 2 5 

The percentages of runoff and of loss from oe. 
have not been determined. 

In the Silver Lake Watershed, there rise the 
middle branches of North Boulder Creek. , 
known as Albion Creek and Arapahoe Creek. 
tively. The normal flow of Albion Creek vari. 
sec.-ft. or less in December and January, to fro: 
25 sec.-ft. in June, July and August. The flow o: 
hoe Creek varies from 1 to 4 sec.-ft. in Decen nd 
January, up to as high as 60 and 100 sec.-ft. | 
July and August. 

Along the headwaters of each of the two }) 
of North Boulder Creek there lie (Fig. 1), at sh 
tances from each other, 10 natural lakes, of gla 
mation. Viewed from the top of Arapahoe Peak. ; 
lakes, with their crystal-clear water and their 
of wild and rugged mountain peaks and dense pine forests, 
form a bit of scenery which, 0 
seen, can never be forgotten. Fiy. » 
is a view of the chain of lakes on Ara. 
pahoe Creek. The names are as {o|- 
lows: Triple Lakes, Goose Lake. 
Island Lake, and Silver Lake. 

In 1904, because of the pollution o 
the old source of supply—Midd\ 
Boulder Creek—with tailings ani 
slimes from the mines and mills 
above the old Lower Intake, it becam 
necessary for Boulder to seek a new 
source of supply above the region of 
possible pollution. The city purchased 
a number of the lakes in the Silver 
Lake Watershed, and acquired title, 
by special Act of Congress and otlier- 
wise, to a considerable portion of the 
lands within the watershed, and ad- 
joining the lakes. Surveys were made 
at each dam site, and preliminary 
work was done in excavating outlet 
channels at each lake. The contem- 
plated areas, capacities, and heig!its 
of the several reservoirs, together with the original esti- 
mates of the cost of development, were as follows: 


Area, Capacity, Height, 





Reservoir acres acre-ft. dam, ft. Cost 
Triple Lakes ........ ‘ 37.5 662 40 $10 000 
OO ee Pee ee 46.1 1036 30 30 o ° 
TRIG DOMO so 5630 v0 51.9 1511 35 7,000 
Baer  BaO: 3. sabe ean ws 109.0 3822 60 100 000 
ALOR BORO. .2 eres ss 38.4 1811 60 _ ) 
8842* $187,000 


At the present maximum rate of consumption, this 
amount of storage (one year’s filling) would be sufficient 
to last the city for two years. 

To eliminate waste, and all possibility of pollution 0! 
the water enroute from the lakes to Boulder, a steel grav- 
ity pipe line was built in the summer of 1906. It is 
approximately 9 miles in length, and has its intake at 
the “Intake Reservoir,” a point on North Boulder Creek. 
six miles below Silver Lake, at an elevation of 8200 It. 
above sea level. This reservoir has a capacity of 9,300. 
000 gal. The lower end of the line discharges into the 
head-gate chamber of the old gravity pipe lines in lower 














Be - Canon, situated on Middle Boulder Creek at 
; approximately three miles west of Boulder, and 
~0) ft. above sea level. The pipe line consists of 3800 
|2-in., 16,800 ft. of 15-in. pipe and some 27,000 ft. 
_in, pipe, all pipe %4 in. thick, lap-welded longi- 
ly. Joints are made with cast-iron bells, which re- 
the ends of two consecutive pipes. The points are 
with oakum and lead in the usual manner. 
ym the old intake of the lower Boulder Caion pipe 
the \ater is conveyed to the city through several 
sand feet of 24-in. wood-stave and 20-in. cast-iron 
and through a separate 15-in. steel gravity line. 
Sunshine and Chautauqua reservoirs serve to equalize 
the pressure on their respective distributary systems, 
which are operated separately and also provide some pro- 
tection in case of a serious fire, or break in the main 


supply-pipe lines. They have capacities, respectively, of 
5,775,000 and 3,712,500 gal. 

Since completing the Mountain Pipe Line, in 1906, 
the city has actively undertaken the development of its 
mountain reservoir system. In 1908, a timber crib dam 
30 ft. in height, with loose rock fill, was completed at 
Goose Lake, at a total cost of $26,246. In June, 1910, 
active construction was begun on a 60-ft. cyclopean rub- 
ble-concrete dam at Lake Albion. This dam is now two- 
thirds complete, and to date has cost nearly $210,000. 
When complete, the dam will contain 17,315 cu.yd. of ma- 
sonry. 





In the summer of 1911, excavation was made at Silver 
Lake for the foundations of a rock-fill dam 35 ft. in 
height. A contract was subsequently let to the Peter 
O’Brian Construction Co., of Denver, for placing the 
rock fill, and otherwise completing the dam. Owing to 
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a failure to find suitable foundations within from 15 
to 25 ft. of the depth indicated on the contract drawings, 
Mr. O’Brian refused to execute his contract, and on Aug. 
20, 1912, the work was abandoned. Since that time, no 
further real progress has been made on the dam, but the 
city has done some prospecting and other preliminary 
work which should have been done in the beginning. 
In all, about $30,000 have been spent on the dam to 
date. At this writing, new plans for a rock-fill struc- 
ture are under consideration, and it is expected that 
work will shortly be commenced in accordance with them. 

No plans of a definite character have so far been made 
for dams at Island and Triple lakes, and it is probable 
that none will be made in the near future. For ad- 
ditional storage, an effort is being made to gain possesslon 
of the five Green Lakes lying above Lake Albion. 





Fic. 2. CHArn oF LAKES ON ARAPAHOE CREEK; Part OF WATER-SuPPLY OF BOULDER, CoLo. 


(Beginning in the foreground the lakes shown are named as follows: Triple, Goose, Island, Silver.) 


With the dams completed, which are contemplated or 
now under construction, and with the Mountain Pipe 
Line extended up North Boulder Creek to a point above 
the Denver, Boulder & Western Ry., the City of Boulder 
will have a water system of which it may well be proud, 
and which, in the semi-arid State of Colorado, will be 
worth at least $1,000,000. 

The writer was Resident Engineer on the Albion Dam 
during the construction seasons of 1910, 1912 and 1913, 
and Inspecting Engineer on Silver Lake in the season of 
1912. 

4 

Russian Thistles Caused Breaks in the Irrigation Canals 
of the Truckee-Carson Project in June, 1914, according to 
the United States “Reclamation Record” for July-August. 


The only information on the subject is: 


The accumulation of Russian thistles in the canals formed 
dams in the structures and caused many breaks in laterals 
which kept the repair force busy. This nuisance decreased 
towards the’ eng of the month. 
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Motor-Truck Loading on High- 
way Bridges 
By L. R. Manvitte* anp R. W. GAastTMEYER* 


It is desired in the following article to call attention 
to the inadequacy of a large percentage of our highway 
bridges to accommodate the heavy automobile traffic of 
today. It appears to be a fact that automobile-truck <le- 
signers are blindly turning out machines which neither 
ordinary highway bridges nor highway macadams will 
sustain. 

Recently, there have been several published reports of 
failures of highway bridges. These failures are causing 
railroads and other corporations, as well as states and 
municipalities, owning highway bridges for whose 
strength they assume the responsibility, to take an active 
interest in the weights of auto trucks being placed upon 
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two rollers might be on a bridge at the same tiy 
remote that it was never deemed practical or fs 
sign floor-beams for that loading. Today it is » 
occurrence that two motor trucks pass ‘each ot 
bridge. 

Modern trucks traveling at the rate of 12 mi 
can be stopped within a comparatively short | 
this sets up longitudinal stresses in the floor syst: 
ther, where the planking is not adequately tied di 
longitudinal forces may prove destructive to the fi 
face. 

Better protection fences must be given trusses 
tect them against possibility of collision. 

The trucks, traveling at a much greater speed t}, 
rollers, produce more jar and sway, which require 
bracing. 

Centrifugal forces will act on bridges occupy: 
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SOME COMMERCIAL AUTO TRUCKS NOW IN USE 
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TYPICAL AVJTO TRYCKS AND ROAD ROLLERS FOR BRIDGE CO“PUTATIONS 
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Loap Diagrams oF Auto Trucks AND Roap RoLLErRs 


the market. It is time that some one in authority call 
a halt to the excessive wheel-loads our modern trucks are 
imposing; or at least that the state authorities inaugu- 
rate the practice of posting signs on all highway bridges 
limiting the loads permissible, and at the same time reg- 
ulate the concentrations permitted on state highways. 


OLp LOADINGS AND Mopern Loaps 


The customary loading assumed for the design of a 
highway bridge in the past has been a certain uniform 
live-load alone, possibly a typical heavy wagon or road- 
roller, or a uniform live-load with a concentration. These 
types of loading, of course, had their origin at a time 
when traffic conditions were readily taken care of by such 
assumed loads. But these older types of loading are in- 
adequate for purposes of design to take care of modern 
conditions ; they should be replaced by some types of tyti- 
cal motor trucks. Many auto trucks now give greater 
axle concentrations than any roller heretofore used, and 
with less favorable distribution. 

Oruer Errects or Motor Trucks—The chance that 


*Structural Department, New York Central R.R.: Grand 
Central Terminal, New York City. 


sharp bend in the roadway, an effect which was negligible 
with slow-speed rollers. 

Thus, many conditions arise which have heretofcre 
never been encountered in simple highway-bridge design. 
What is more, trucks are frequent in their passage, while 
rollers cafe along quite infrequently, and as a result we 
have not merely occasional overload but a daily repetition 
of the overloading. 


CoMPARATIVE Figures on Trucks AND RoLLerRs 


Accompanying this article is a diagram showing cen- 
centrations and wheel spacing, as well as outside dimen- 
sions of various trucks which are being sold today. Fron 
these examples, certain typical trucks are recommende: 
to be used for designing new bridges as well as for in- 
vestigating old bridges. It should be noted that the area 
assumed as covered by the typical trucks is based on tlie 
idea that the truck is in motion; possibly more than 3” 
ft. in the direction of traffic would be justifiable, but the 
distance is at least a conservative one. 

The table accompanying shows the comparison between 
trucks representing actual present-day operation and two 
common types of road rollers, 13 ton and 18 ton, ase: 
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COMPARATIVE BRIDGE 


MOMENTS FROM 
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ROLLERS AND AUTO TRUCKS 


Maximum moments in thousand foot-pounds. for a width of bridge equal to the width of roller or truck. 


Impact is included as follows: 


For rollers, 25% 


150 
For trucks and uniform load, —— 


€ 


where L. = loaded length in ft 


L + 300% 
samed to be surrounded by uniform live-load of 100 Ib. per sq.ft for spans over 15 ft.; rollers without uniform live-load except for floorbeam mo- 
3 ass 


n roller. 
mer “ Load or moment from truck 


» ratios ; 
in parentheses ( ) are ra Load or moment from 13-t. roller 
Moment from truck 


in brackets [ |] are ratios Moment from uniform L.L 





TY » LOADING 20-ton truck 17-ton truck 
wi CONCENTRATION 14 (1.75) 10 (1. 25) 
Span, ft. 
' NTS 10 104 (2.08) 74 (1.48) 
Mi a 12 124 (2.08) 89 (1.48) 
15 155 (2.07) 111 (1.48) 
20 206 (2.04) 147 (1.45) 
30 343 [1.90 262 [1.45 
40 509 [1.61 405 [1.28 
50 696 [1.42 572 [1.16 
60 913 (1.30 768 (1.10 
LOOR-BEAM MOMENTS y . 
Pott. paneled Width, ft. 
15 106 (2.04) 78 (1.50) 
20 169 (2.22) 128 (1.69) 
25 243 (2.36) 188 (1.82) 
30 327 (2.60) 257 (2.04) 


in designing bridges. While the uniform live-load is 
generally omitted in design when using a roller (ex- 
cept possibly when an 18-ton roller is used on city 
bridges), the writers feel justified in using a uniform !ive- 
load of 100 Ib. per sq.ft. as a possible load that might be 
present simultaneously with the trucks.* There are sev- 
eral reasons for this assumption: three or four inches of 
well packed snow or ice would give 15 or 20 lb. per 
sy.ft.; timber might be piled alongside of the roadway 
for repairing an adjacent roadway and sidewalk; the as- 
sumption of a uniform load provides for all other traffic 
such as trailers, if the truck is being used as a tractor, 
or a horse team near the truck; and, in general, the prac- 
tice of using the uniform live-load simultaneous with the 
concentrations serves as a load factor-of-safety. 

The moments in the accompanying table are for a 
width equal to the assumed width of truck or roller. The 
moments include impact, taken as 25% of the live-load 
in the case of the roller, and 150 (LL + 300) in the case 
of the motor truck, L being the loaded strength of span 
in feet. 

From this table, it is readily seen how these trucks are 
loading most bridges considerably beyond the loads ern- 
ployed in design. Considering the elastic limit of steel 
as about 32,000 Ib. per sq.in., and our designing stress at 
16,000 Ib. per sq.in. in tension, it can be seen (from the 
columns showing ratios of moments of the trucks and 
rollers) how near the elastic limit a great many bridges 
are being worked. Especially is this true of the floor- 
beams and stringers, where the ratios of actual loads to 
designing loads run high, and it should be borne in mmd 
in examining the table that the truck moments on tie 
floor-beams do not take into account the case of two trucks 
passing. 

While in the table of comparative moments a higher 
impact percentage has been used in figuring the trucks 
than in figuring the rollers, yet the moments produced 
by the trucks are so great that they would still be exces- 
sive if the impact effects were reduced to those employed 
for the rollers. It must be remembered that the roller 
was a slow-moving load and the resulting impact stresses 
were accordingly low ; 25% of the live-load ought to cover 





*The uniform live-load is considered as loading the clear 
roadway only on the area surrounding that assumed as oc- 
cupied by the moving truck. For spans exceeding 60 ft. in 
length this uniform live-load could be materially reduced in 
amount. 





14-ton truck 10-ton truck 13-ton roller 18-ton roller Uniform 
Dump-cart type No U.L.L No ULL.L Live-Load 
12 (1.5) 8 (1.0) 8.0 11.0 
89 (1.78) 59 (1.18) ») 69 21 
107 (1.79) 71 (1.18) 60 83 29 
133 (1.78) 89 (1.19) 75 103 45 
176 (1.74) 118 (1.17) 101 138 st 
279 ti 4 191 [1.06 180 246 isl 
405 [1.28 287 [0.91 260 356 317 
550 {1.12 400 (0 82 340 169 192 
725 {1.04 540 (0.77 421 st 701 
18-ton roller 
with U.L.L 
93 (1 79) 71 (1.37) 52 76.5 
134 (1.76) 115 (1.51) 76 122.8 
216 (2.10) 169 (1.64) 103 178 
291 (2.31) 232 (1.84) 126 242 
the impact effect for an ordinary roller. The modern 


truck is capable of operating at a rate of about 12 mi. 
per hr., and the driver seldom if ever slows down the 
machine when on a bridge. An impact allowance of 50% 
would probably be required to cover the resulting stresses 
The jar caused by these heavy trucks is often felt in 
houses set far back from the street, even when the pave- 
ment is asphalt in good condition, and the corresponding 
effect on a steel bridge can readily be imagined. 

In the course of an investigation of the strength of 
a series of old highway bridges using truck loads similar 
to those given in the tables, it was found that the ol:ler 
bridges were not designed with uniform strength through- 
out to take care of the loads of today; and no doubt these 
old highway bridges referred to are typical of highway 
bridges in general. The floor-beams and stringers often 
are found to be considerably weaker than the main girders 
or trusses. The increase in loading due to the trucks 
shows most on the floor-beams and stringers because of 
the large percentage of load concentrated on the rear 
axle,* and the capacity of the bridge is largely limited py 
these members. 


RECOMMENDATIONS 


PostinGc Capacrty or ExistinG Bripges—Since the 
older bridges are now carrying loads considerably in ex- 
cess of the loads for which they were designed, and site 
the modern loads introduce new forces on our bridges in 
the way of impact, centrifugal forces, braking effects, etc., 
it is urgently desirable as a safety provision that bridges 
be posted for their permissible loading. 

Posted signs at the approaches of highway bridges 
should state the heaviest total weight of loaded truck per- 
missible. Drivers should know the weight of their trucks 
empty, the amount of load on the heavier axle, and the 
total capacity. As a rule, drivers lack this essential in- 
formation. 

LoapiInés ror Furure Dresign—For future designs 
some departures must be made by engineers to conform to 
the modern conditions. The following requirements are 
suggested : 

Class A bridges to be designed for a 20-ton truck as 
per diagram, surrounded by a uniform live-load of 100 Ib. 
per sq.ft., to take care of heavy city traffic. 





*In the case of dump carts, over 80% of the total load is 
usually on the rear axle. 
> 
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Class B bridges to be designed for a 12-ton truck as 
per diagram, surrounded by a uniform live-load of 100 tb. 
per sq.ft., to take care of suburban and state-road traffic. 

Class C bridges to be designed for a 6-ton truck with 
distribution of load on axles similar to those shown, sur- 
rounded by a uniform live-load of 80 lb. per sq.ft., to 
take care of light country traffic. 

If the clear roadway is wide enough to permit two 
trucks to pass, the floor system should be designed of 
corresponding strength; roadways over 16 ft. wide in the 
clear would come under this provision.* Class A and 
Class B bridges should provide for specified trolley loads 
in localities where such loads prove heavier than the truck 
loads. The bracing on these bridges should be effectively 
riveted stiff members. The planking should be well an- 
chored and the floor-beam should be amply braced against 
stresses induced by sudden braking. All connection de- 
tails should be worked out so that bracing members will 
prove efficient against vibration and lateral sway. 

The dump truck will always require a heavy floor sys- 
tem if the scheme of dumping from the rear is adhered to, 
because of the large percentage of load balanced over the 
rear axle. Some form of center or side dump could be 
devised which would give more favorable concentrations 
for floor-beam and stringer design. 

Class B loading should prove ample for almost any 
truck, and it is recommended as the most generally applic- 
able type of loading. It should prove satisfactory for 
the occasional operation of any of the heavier types of 
trucks. A bridge designed for two Class B trucks pass- 
ing each other will not be much heavier than most Class 
B bridges designed under the older types of loads, and the 
weight will be much better distributed to give a bridge 
of uniform strength throughout. 

Future Increase tn Truck Loaps? 

After all, the above loads will not take care of all pos- 
sible increases in highway loads unless legislation is 
enacted limiting load concentrations. There might be no 
limit to these concentrations if truck manufacturers are 
permitted to continue unrestricted. This would appear 
to be a matter of State regulation and surveillance. ‘To 
blindly design bridges to take care of uncalled-for future 
increases in loading would involve a wasteful expenditure 
of money; and railroads and other corporations owning 
bridges, and finally the taxpayers, would be the ultimate 
losers. 

% 
A Bit of Early American Water- 
Works’ Equipment 

An old gate valve which was a part of the appurte- 
nances of the old cast-iron water-storage tank of the Man- 
hattan Co., New York City, described in ENGINEERING 
News of July 23, is shown in the accompanying illus- 
tration. We have been unable to obtain any exact infor- 
mation as to the time this valve was installed, but if it 
was as old as the tank, it dated back to the beginning of 
the last century. 

The body of the valve was of cast iron; the stem, yoke 
rods and bolts of wrought iron; and the gate itself 
vas a sheet of cast-iron, connected to the screw stem by 
a loose link. Although all the company’s street mains 


*Higher unit stresses may be used for floor-beams in the 
ease of two trucks than would be safe under the normal 
single load, because the double load is of relatively rare 
occurrence. 


were of wood—bored logs, yet the tank fitting 
cast iron. 

Cast-iron water pipes were made and used 
purposes as early as the middle of the 1st 
but curiously enough were objected to for mai 
a potable water supply as unhealthful. In the 
of the 18th century and the first part of 19t! 
when the London water pipes began to give out | 
increased pressures, it Was proposed to substitut, 
bored stone for the wood mains, as the popu: 
against iron pipes was formidable. Patents wer ted 
to two or three inventors for stone-pipe boring 1 
and considerable money was invested in the indusiry. 
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Earty WaATeER-WorKS GATE-VALVE 


For the photograph shown we are indebted to Alfred 
D. Flinn, Deputy Chief Engineer of the Board of Water 
Supply of the City of New York. Mr. Flinn and other 
officials of the Board of Water Supply probably woul! 
have liked to see the old valve preserved in some museum 
as a relic of the city’s history, but the city’s historical 
societies could not be interested in a mere engineering 
curiosity, and the old valve was broken up for junk. 
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Irrigation Operations of Im- 

‘veel Water Co. No. 1 for 
the Year 1913 


tensive cultivation on land below sea level in what 
a few years ago was a sun-parched desert has been 


( 
rade possible by diverting the water of the Colorado 


into that portion of the extreme southern portion 
~’ California which is now known as the Imperial Val- 
Water for this district is supplied wholesale by the 


miver 


California Development Co. to a number of companies 
which distribute it to farmer’s canals. We have received 
from Ray 8S. Carberry, Superintendent of Imperial Wa- 
ter Co. No. 1, a copy of his annual report for the year 
1913 and have taken from the report a number of unu- 
sually interesting and valuable operating and cost facts 
and figures. * 

The company operates 330 miles of canals. These 
canals cover 115,520 mi. of irrigable land. During 1913 
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MONTHLY DELIVERIES OF WATER TO THE IMPERIAL WaA- 
TER Co. No. 1 ror THE YEARS 1909 To 
1913, INCLUSIVE 


the company executed 33,964 orders for water and paid 
the parent company for 337,349 acre-ft. of water, which 
was delivered to 101,796 acres of crops. On this work 
an average of 172 men were employed per day for a 
working year of 300 days. 

The accompanying diagram shows the amount of wa- 
ter delivered to the company by months during the past 
five years. The maximum demand in 1909 and 1910 was 
in April, but since then it has ranged from June to 
August. In 1913, July was the maximum month. 

Unaccounted-for water in 1913 amounted to 11.06%, 
which was the difference between the measured amount 
received by the company and the measured quantities de- 
livered to individual consumers. For earlier years the 
unaccounted-for water was as follows: 1912, 13.9%; 
1911, 15.9%. 

The 11.06% of water not accounted for in 1913 rep- 
resented a gross charge against the company of $20,737, 
reduced to $1996 by an allowance of 10% on the part 
of the parent company. 

The difference between what may be termed the whole- 
sale and retail deliveries is explained in Mr. Carberry’s 
Teport as follows: 

The difference of $20,737.47 may be accounted for in seep- 


NEERING 











Y _ YT a 
NEWS 495 
age, evaporation, 
ments, of which 
crowding our 
considerable overflow 


waste, stock water and error in 
the waste water is a principal 
ditches during the peak load, which 
of the banks, occasioned by the 
holder’s ditch, as well as the company’s ditch, being in an 
undesirable condition for conveyance of the 
amount of water at that time of the 

Your Board, by authorizing the charging for stock 
has saved several dollars; not that the charge for any large 
amount was made, but the fact that stock water was charged 


measure- 
factor in 
resuits in 


stock- 


maximum 
year. 


water, 


for reduced materially free irrigation under pretense of stock 
water. 
The errors of measurement will be further investigated 


and studied in hopes that some further information 
given to you relative to this condition. 


may be 


Cost figures for cleaning canals, clearing canals, cut- 
ting brush, widening and shaping banks, “Canal V’ing,” 
dredging and for automobiles are given in the report as 
follows: 


CLEANING CANALS—During the year we 
of canal, at a cost of $35,826, or 
with 343 mi. of canal at a cost of $88.61 per mi. for 1912, or 
465 mi. at a cost of $60.64 in 1911, or 562 mi. at a cost of 
$43.81 per mi. in 1910. The gradual increase of cost may be 
attributed to the increased amount of material necessary to 
be removed by cleaning occasioned by increased capacity re- 
quired at such times as the increased quantity of silt, growth 
and difficulties of labor conditions, effect this class of work. 

CLEARING CANAL on 50 miles $1984, or $38.68 per 
mi., aS comparec with 101 mi. at a cost of $80.58 per mi. in 


cleaned 339 mi. 
$105.68 per mi., as compared 


cost 


1912, or 194 mi. at a cost of $35.39 per mi. in 1911. This de- 
crease is accounted for by the fact that little clearing and 
more cleaning has been done, therefore increasing the cost 
of one and decreasing the cost of the other. 

CUTT!NG BRUSH on 300 mi. of canal cost $1054, or $33.51 


per mi., as compared with 200 mi. at a cost of $18.98 per mi 
in 1912, or 392 mi. at a cost of $20.71 per mi. in 1911, or 346 
mi. at a cost of $43.45 per mi. in 1910. The increase per mi. 
in this class of work is attributed to the fact that conside1 
able heavy growth was cut during the that had not been 
attempted during the 

DISC AND 
tinued the 
with the 


year 
previous 
GRADER—During 
use of disc and grader 
result of widening the 


years 
the year we 
outfits on our 
banks, 


have con- 
canal banks, 
removing the “Vv” 


rolls, discouraging the growth, and in some places making 
the banks suitable for travel, and for the use of mowing 
machines to keep down the growth. This work during the 


year has cost $4851 in covering 296 mi. 
mi., as compared with 280 mi. at 
the previous year. 

CANAL V’'ING 


of canal, or $16.39 per 
a cost of $14.88 per mi. for 


still proves the best method for cleaning 


the canals where same is practical. The detailed amounts 
and costs of this work are as follows: 
1910 1911 1912 12°13 
Es eau haa ake 644) samme $21,437.78 $26,142.08 $26,471.20 
No. of miles of ditch V'd at 364 481 431 
Cost per mi. for V'ing. 25.94 $16.76 $17.65 $21.99 
Cost per mi. repairs to 
Ee oe Ere 15.66 16.29 13.43 14.31 
Cost per mi. repairs to V's 5. 56 5.09 3.93 2.38 
Cost per mi. fuel and oil .« 5.96 6.52 6.69 
Cost per mi. Mexican labor 13.58 14.80 13.42 16.04 
Total average cost 
DOP Gadde cies $60.74 $58.91 $54.35 $61.41 
PDREDGING-—During the year the Stockton dredges and 
the Austin dredge. referred to in my report of a year ago, 
have been practically in continual operation. On the first of 
August an additional Stockton dredge as purchased, which 
also had been in continual operation since that time. Dur- 
ing the latter portion of the year a contract was made with 


the Schlatter Dredge Co. for experimental work with their 
dredge at 15c. per yd. 

As this method of work is comparatively new, it may be 
of interest to note that the Stockton dredges have worked 
on 37.3 mi. of canal and excavated 188,708 cv.yd. of material 
at a cost of 10.7c. per yd. Austin dredge worked on 23% mi. 
of canal, removed 96,712 cu.yd. of material at a cost of 16.8c. 
per cu.yd., to Water Company No. 1, while the Schlatter dredge 
worked on four miles of canal, removed 3862 cu.yd. of mate- 
rial for 15c. per cu.yd. The total mileage for the year for 
these dredges amounts to 74.8 mi. total yards for these 
dredges for the year amounts to 287,282 cu.yd. and total cost 
to Imperial Water Co. No. 1 is $37,150.98, or 12.93c. per cu.yd. 

The repairs on the Stockton dredges have amounted to 
$1353 for operating 17 months, or $79.40 per month, which is 
quite nominal compared with repairs needed for caterpillar 
engines. It is certainly a question as to how we would have 
been able to deliver water throughout the past year had not 
this 287,282 cueyd. of material been removed. 
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From the foregoing you will note that we have worked 
on 1491 mi. of canal in 1913, as compared with 1438 mi. in 
1912, 1415 mi. in 1911, while our statement shows but 330 mi. 
in our system, this gives you some idea of the amount of 
work required to maintain the delivery of water as long as 
the peak load remains in the latter part of the summer. 

AUTOMOBILES—During the past four years we have 
used three cars and they have traveled 66,331 mi., the cost 
of same may be divided as follows: 


Overland cars Hup- 
1910 1912 mobile 
Purchase price $1,275 $1,100 $829 
Miles run 19,447 22,858 
Gasoline consumed, gal 1,966 1,844 
Total repairs $1,123 $800 
Total operating cost 1,411 
Operating cost per mi 08 0.0617 
Total expense $2,413 
Total cost per mi ; ; 0.1054 
Average mi. per gal. of gasoline... 9.8$ 12.39 
Average cost per mi. for casing.... 0.0225 0.0187 
Depreciation on car per mi. of travel 0.0511 0.0250 0.0243 


The distribution of irrigation costs for the past three 
years and the acre-ft. of water delivered and the cost of 
water per acre-ft. were as follows: 

The acreage of crops in 1913 was 101,796, divided 
es follows: Alfalfa, 59,279; barley, 19,257; corn, 12,- 
933; cotton, 4741; melons, 3125; vineyard, 910, aspara- 
gus, 361; truck, 86; miscellaneous, 1104. 

The. increased amount of water used per acre of crop, 


es 
* 
ave 


as shown in the table, is “attributed to the in, 
summer crops and the decrease in winter cro) 
alfalfa, corn and cotton and less barley.” 


1911 1912 

Canals $94,756. $98,795.8 
Dredging 
Distribution of water 
Live stock, etc 
Salaries, general 
Engineering 
are houses and phones 1,850. 
Tools and repairs 1,386. 
Expense, general and mis- 

cellaneous 
Structures 


$159,931.55 $158.454.68 § 
COMPARATIVE COST FOR PAST FOUR YEA 


Cost per 
acre-ft. 
Acre-ft., delivered, 

Total cost delivered cents 
$174,645.11 236,361 73.8 
159,931.55 274,665 58.2 
158,454.68 318,122 49.8 
198,946.20 337,349 58.9 


*This column has been added here, using figures given «|s-- 
where in the report.—Ed. 


We are informed by Mr. Carberry that he will glad|) 
mail copies of his complete report to any engineer r- 
questing him to do so. 
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Worcester Water-Works Plant and 
Operating Methods 


SYNOPSIS—The city of Worcester, Mass., does all its 
water-works construction, repair and maintenance by mu- 
nicipal day labor. In this article is a description of the 
organization, plant and operating methods, together with 
notes on local water-works practice, etc; two independent 
bureaus of the Water Departinent, one under a Water 
Commissioner and one under a Water Registrar; work 
of the 12 divisions under the Water Commissioner ; work 
of the Water Registrar's bureau; regulations governing 
the use of water; shop, stables and yards; use of cement- 
lined service pipes; special service bores, ete. 


“ge 


The city of Worcester, Mass., is notable because for 
many years it has constructed practically all its public 
works by municipal day labor. Yet there is no public- 
works organization as a whole; there are a City Engi- 
neering Department, Street Department, Sewer Depart- 
ment, Water Department, each independent. Aside from 
the actual survey work and work preliminary to construc- 
tion, the City Engineer acts merely in an advisory capac- 
ity, and has no power to enforce his recommendations. 
Each department works out its own problems largely in 
its own way. Some of those met and solved by the Water 
Department are given in the following columns. 

The population of Worcester served with city water 
is about 166,000. ‘The total annual consumption of water 
is about 414 billion gallons, about 80% of which is 
metered. The average daily consumption is nearly 12,- 
000,000 gal., and the per capita consumption is about 
?2 gal. per day. The whole cost of supplying water, in- 
cluding maintenance and interest, runs about $66 per 
million gallons. The supply comes from several reser- 
voirs by gravity; there are no pumping stations, 


ORGANIZATION OF THE WATER DEPARTMENT 

There are two independent bureaus of the Water De- 
partment, one under the Water Commissioner, George W. 
Batchelder, which has charge of reservoirs, distribution 
system, operation and maintenance; the other bureau is 
under the Water Registrar, George C. Hunt, and looks 
after the reading of meters, collection of water rents, etc. 
The organization of the bureau under the Water Commis- 
sioner is shown in the accompanying sketch, Fig. 1. 

All orders given in this bureau must have the approval 
of the Water Commissioner. Acting under the direction 
of the Water Commissioner, the General Foreman has 
supervision over Divisions 1 to 9 inclusive, shop and emer- 
gency calls, stock and supplies, pipe yard, service pipes 
and stop boxes; fire pipes and hydrants; repairs; hy- 
drant inspection ; shop accounting and construction. Fore- 
men in charge of Divisions 10, 11 and 12, meter repairs, 
fire-pipe inspection and reservoirs, receive their instruc- 
tions and make their returns directly to the Water Com- 
missioner. 


WorkK oF THE VARIOUS DrtvisiIons 


Each division is in charge of a foreman who acts under 
the orders of the Water Commissioner, as transmitted to 
him directly or through the General Foreman. A list of 
the various divisions, their work and the approximate 
number of men employed in each, follows: 

Division I—Snop anp EMEercency—This division in- 
cludes the shop and emergency crews, except as other- 
wise provided for. The force employed is about 25 men. 
Emergency calls are here taken care of, and the sabfore- 
men act under orders of the division foreman and report 
to him, day or night, any serious disturbance in the dis- 
tribution system, such as sudden drops in pressure, re- 
ported leaks, broken hydrants, ete. 
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\vrston 2—Stock anp Suppires—This division has 
ve of all stock and supplies at the East Worcester 
ard, which is adjacent to and part of the shop and 
le layout. The division foreman furnishes all sup- 
; when presented with properly signed requisitions, 
is held responsible for the contents of stock room and 
ls. The men employed in this division are included 
the 25 listed under Division 1. 

Division 3—Pripz Yarp—All the large pipe, fittings, 


Water Commissioner 


















1—Shop and Emergency 
2—Stock and Supplies 
“  3—Pipe Yard 
“  4—Service Pipes and Stop Boxes 
“  $§—Fire Pipes and Hydrants 
6—Repairs. etc. 
7—Hydrant Inspection 
8—Shop Accounting 
9—Construction 


Division 10— Meter Repairs 
“ — 11—Fire Pipe Inspection 


Fig. 1. ORGANIZATION SCHEME, WORCESTER, MAss., 
Water DEPARTMENT 


Division 12 


Division 
RESERVOIRS * 













gate valves, specials, etc., are unloaded directly into dump 
cars and stored in the Albany St. yard, which is about a 
quarter of a mile from the other material yard, shop and 
stable. About $130,000 in stock is here kept constantly 
in hand. This yard is in charge of a subforeman who 
keeps in touch and is answerable to the foreman of Divi- 
sion 2. There are about five men employed in Division 3. 

Division 4—SrrvicE Piprs—aAll installations of ser- 
vice pipes, small pipe extensions, resetting and regrading 
of service and stop boxes made necessary by street 
changes, and such other work as may be directed, are 
performed by this division. The whole force of the di- 
vision is about 30 men, divided into five gangs, each in 
charge of a subforeman. 

Division 5—Fire Piers anp Hyprants—This divi- 
sion has charge of installing fire pipes, elevator pipes, fire 
hydrants, standpipes, flushing hydrants, drinking foun- 
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vision has charge of all general repairs to service pipes, 
drinking fountains, standpipes, service shutoffs, removing 
and replacing meters, ete. The force consists of 10 men 
in two gangs, each under a subforeman. 

Division %—Hyprant Inspectrion—Five men have 
the work of inspecting, maintenance and minor repairs 
to fire hydrants. 

Diviston 8—Suor Accountinc—The men in this di- 
vision, four in number, are included in the force under 
Division 1. This division has charge of all accounts kept 
at the East Worcester St. shop and yards, and is in reality 
a subdivision of Division 1, although its chief is respon- 
sible only to the Water Commissioner and General Fore- 
man. 

Division 9—Construction—All construction work, 
and this includes construction work on reservoirs and new 
reservoirs, the installation of mains, replacements, re- 
pairs, maintenance, etc., employing 150 men, is done by 
this division, under four general foremen. The depart- 
ment owns an Austin trenching machine, the work of 
which was referred to in ENGINEERING News, Aug. 6, 
p. 312, and numerous other uptodate equipment, which is 
used by the construction division. 

Diviston 10—Merer Reparrs, Ligur MAcHINE 
Work, Erc.—This division has charge of the testing and 
repairing of all meters, which employs three men. The 
meters are installed by the employees of Division 4, as a 
part of the service connection. The house inspection and 
reading of meters is done by the men under the Water 
Registrar, as hereafter described. The meter-repair di- 
vision makes tests of all new meters delivered at the shop, 
and makes necessary repairs to all meters taken off of 
services for any cause. The foreman keeps a careful rec- 
ord of all meters received at and delivered from his di- 
vision, and sends copies of these records to the office of the 
Water Commissioner. 

Divison 11—Frre-Pirz Inspection—tThis is a one- 
man division, although he may have assistants assigned 
when necessary. He sets all small meters on fire-service 





Fig. 2. Stock Yarp on East Worcester Sr.; Toot Houses anp SHEDs 


tains and watering troughs, and has charge of the main- 
tenance and repair of all these except drinking fountains 
and standpipes. The division force is about 18 men, di- 
vided into three gangs, each under a subforeman. 
Division 6—Repairs aND MAINTENANCE—This di- 


lines, has charge of all inside valves on fire-protection 
services, reads and inspects meters on fire-service pipes, 
the Venturi meters at reservoirs, and has entire charge of 
the inspection of fire-service pipes. He makes daily re- 
ports direct to the Water Commissioner. 
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Division 12—Reservorrs—This division includes the 
caretakers or foremen in local charge at the various reser- 
voirs, each of whom reports direct to the Water Commis- 
sioner. 

GreNeraL—Under the General Foreman are three men 
detailed to make general emergency repairs. There is also 
a spare foreman ready to take the place of any regular 
foreman, assume emergency duties and perform any ser- 
vice he may be directed to by the Water Commissioner or 
General Foreman. Every man in the department is assigned 
to one or the other of these divisions and takes orders from 
the foreman in charge of that division. This, in general, 
is the rule of the organization, yet in cases of emergency 
all men are expected to carry out such directions as may 
be given them by the Water Comissioner, General Fore- 
man, or such foreman as shall be in charge at the time, 


BUREAU OF THE WATER REGISTRAR 


This bureau is locally called the Water Income Di- 
vision of the Water Department. The bureau employs 


appears no reason for the increase, an inspector 
mediately sent to examine the house-service fixtu; 
the fixtures are found imperfect, the owner is imm: 
notified of the exact condition, thereby being able : 
advantage of this information if he desires, 

The city has at present about 18,000 mete: 
Mr. Hunt says, the financial success of a water | 
ment depends largely upon the accuracy ¢f jhe 
meters and it is of the greatest importance th, 
meters be examined and tested frequently. About 
meters are taken out each year and repaired at {| 
pense of the Water Department, unless they have | 
jured by frost or otherwise through negligence | 
property owner. If the meter is worn out, a new « 
installed at the expense of the owner. The total! 
to the department of meter repairs in the year 
was $10,315. . 


REGULATIONS GOVERNING USE oF WATER 


There are the usual ordinances governing the intro: 


Fie. 3. SHop anp StasiE, Worcester, Mass., WATER -Works 


six meter readers and two inspectors. Every meter is 
read once a month. The meter readers are employed 
every working day in the year in reading meters, and 
each is held personally responsible for the condition of 
meters in his territory. The reader makes returns of 
the meter readings to the office each day, and he also 
posts the readings on a card on the premises of the owner, 
so that the owner may always know the quantity of water 
he is consuming each month. 

The inspectors duties are to inspect the fixtures in 
houses where monthly consumption is out of the ordinary. 
Each day the readings turned into the office by the meter 
readers are examined in the office, and, if the consumption 
of any house is much in excess of the average, and there 


tion and use of water, all applications being sent to and 
handled by the office of the Water Registrar. All service 
pipes and appendages laid in the street are furnished and 
maintained by the city. From the street line to the 
outlet of the meter on the house side of the stopcock all 
pipes and fixtures are furnished, placed and repaired by 
the city at the expense of the owner. Bills for metered 
water are payable semiannually, in March and September. 
If bills for water or fixtures are not paid within 40 days 
after notice, the water is shut off and an additional charge 
of $2 made. Water users are charged $2 for shutting off 
and letting on water, when making repairs on premises, 
or for any other reason. All injuries te service pipes, 
street mains, hydrants, or other fixtures caused by ex- 
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Fig. 4. Atpany St. Stock Yarp, Worcester, Mass., Water-Works 


cavations in putting in sewers, drain, or other pipe are 
charged to the owner of the premises for whom the work 
is done. Installing meters is optional with the owner. 
All private fire services are metered at the expense of the 
owner. 


SHop, STABLE AND YARDS 


Fig. 2 shows the East Worcester St. yard of t' e Water- 
Works Department. On the right are wagon and automo- 
bile sheds and on the left a row of individual tool houses, 
one for each service pipe gang. The corner of the build- 


ing on the right is the stable and on the left the shop. 
Fig. 3 is a view of the shop and stables taken from the 
rear of the yard. Fig. 4 shows the Albany St. stock 
yards. 

The shop was built in 1908 and is a thoroughly upto- 
date water-works repair plant in every respect. On the 
first floor are the offices, general shop and storage room 
for tool chests, ete. On the second floor are the meter 
repair shop and the meter-testing room. Fig. 5 shows the 
interior of the meter repair shop, which is equipped 
as shown with lathes, drills, grindstone, etc., for light ma- 
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Fira. 6. Sroreroom, Worcester WaAtTER-WorkKs SHOP 


chine work. On the third floor are carpenter and wood- 
working shop and storerooms. The fourth or top floor is 
all storeroom, as shown in Fig. 6. Everything is orderly 
and well arranged as may be judged from the illustra- 
tions, which were taken under the direction of one of 
the editors, without previous warning to the shop fore- 
man. 

In the basement are additional machine tools and 
equipment for handling, repairing and storing the heavier 
appurtenances. From this basement of the shop there is 
a subway to the basement of the stable, which is utilized 
as a storeroom for service pipe, cocks, connections, hy- 
drants and hydrant parts, etc., as shown in Fig. 7. Here 
is kept emergency repair equipment for serious breaks. 
On the main floor of the stable overhead is a garage, 





Jor 


as most of the vehicles now used by the Wat 
ment are motor-driven, There are eight mo‘ 
in all, two touring cars, one runabout, one ; 
and four smaller trucks like the one shown in | 

These small trucks are used for emergency 
to be always ready to answer hurry calls the . 
wagon shown in Fig. 8 stands with harness rea: 
in place. This wagon is equipped with variou- 
apparatus for shutting gate valves, and making 
pairs, lanterns, tools, ete. To answer these | 
calls, a crew of five men is always on duty, w. 
8-hr. shifts. 

The apparatus for quick closing of main gat es 
consists of a rod wrench, which is put down the 1 ole 
a wrought-iron frame fitting in the manhole « 
with a center ring to hold the wrench rod, and ay ord 
nary wagon wheel which fits over the top of tli 
rod, The valve can be closed very readily and \ 
idly by turning the wagon wheel. 

Over the main floor of this building is the stab\: er 
which is now used by but one or two horses. 


Norres ON OPERATION 


Servick Pires—All service pipes are cement-lined 1- 
in, and 114-in, wrought-iron pipe. The lining is done by 


the municipal labor crews in the winter when other work 
is slack. The cost of the pipe with cement lining per 
lin.ft. is 4.73c. for 1-in. and 7.84c. for 114-in. pipe. ‘lly 
pipe is sold to the property owners at 10% increase over 
these prices. 

All service connections are made by lead goose-neck 
connections with the mains, to take the water-hammer 
and shock. There are now no curb cocks inserted for 
cutting off house services. Instead, a regulation corpor- 
ation eock is inserted alongside the main, in the street. 
The cock is inclosed in a cast-iron box made in two sec- 


Fic. ?. Stasie BAsEMENT Storeroom, Worcester Water-Works DEPARTMENT 
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Fig. 8. STaste, 


tions (Fig. 9), one tapered, straddling the service pipe 
and resting against the main (A), and the other (B) 
cylindrical with a flanged circular top, which lies flush 
with the street surface. The tapered lower part admits 
of adjustment to the depth of main below street surface. 
It is stated that little or no trouble is experienced with 
this type of service cut off. 





Fig. 9. 


Service ConNeEcTION Box 


Worcester Water Works DEPARTMENT: EMERGENCY WAGON 


The Department owns two or three large pipe-tapping 
machines and is in every way equipped to do all the con- 
struction and repair work often done in other cities by 
contract. 


ee 
Mine Cave-ins are so general, almost continual, and the 
resulting casualties so high, that the United States Bureau 


of Mines has just issued a circular discussing safety measures 
applicable to the circumstances. There were 
and about metal mines of the United States in 
men, of whom 110,056 worked underground, 
the surface. There were 661 fatal accidents—522 under- 
ground and 139 on the surface; of these, 212 were caused 
by falls of rock or ore, representing 32.1% of the total num- 
ber of men killed on the surface and underground, and 40.6% 
of the number killed underground. Copper mines showed the 
largest percentage of men killed from this cause, with tron 
mines second. Lead and zinc mines showed about the same 
percentage of fatalities as gold and the miscellaneous metal 
mines, and were third in order. This indicates that the 
greatest number of accidents from falls of rock or ore occur 
in ore bodies of great width. 

As in the case wherever men are employed, the personal 
equation can prevent more accidents than a superabundance 
of mechanical safety devices. A knowledge of the nature 
of the ground and the proper method of timbering is essen- 
tial to efficient working. That rock or ore falls because of 
lack of support is axiomatic, and the circular claims that 
the usual tendency whether drifting or stoping is to use 
too little timber, or to wait too long before placing the 
timber. All loose rock should be removed from the face, 
back, and sides as driving progresses, and should be done 
immediately on returning to the place after blasting. <A 
common cause of falls is failure to use enough blocking 
about the timber. Where the ground has a tendency to 
fall or slough off, there should be no space left over the 
timber sets or lagging. All loose rock should be pulled down, 
and the spaces filled in solidly with rock or tightly blocked 
with pieces of timber. The dropping of pieces no larger than 
a baseball has killed men. 

No infallible rules for detecting dangerous ground can be 
laid down, on account of varying ground conditions in dif- 
ferent mines, and even within the same mine. The usual 
method of spotting a dangerous piece of rock overhead is 
to tap the suspected place (gently at first) with a pick 
handle. If the sound given out indicates that it is loose 
it is called a “drummy,” and although it may stand for years, 
certainty demands that it be pulled down at once, A study 
of the accidents occurring in a certain large mine showed 
that most of the falls occurred in what was thought to be 
safe ground. The obvious reason was that in treacherous 
ground greater care was exercised. The company owning 
this mine arranged for closer inspection of workings, and 
thereafter used twice as much timbering. It is said that 
after a six-months’ trial the reduction in the number of 
accidents from falls amounted to 50%. 


employed in 
1912, 169,199 
and 59,143, on 
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A Large Reinforced-Concrete 
Mat Foundation for a Seven- 
teen-Story Office-Building 


The two accompanying drawings represent the foun- 
dation slab or mat of reinforced concrete on which 
rests the 17-story office-building portion of the new pas- 
senger terminal of the Michigan Central Ry. at Detroit. 
This unusual type of foundation was employed becausc 
the character of the subsoil did not promise any better 
results from deep foundations, piers, piles, or the like, 
than could be secured with shallow footings, and at the 
same time a base slab was desirable to forestall unequal 
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Bottom Reinforcement 


settlement. The advantage of economy lay wit): 
foundation, by a large margin. 

Elaborate piledriving and loading tests and 
ing tests were made on the site of the propos 
before the foundation design was settled on. 'T! 

a mile or more from the central business distrj, 
troit, and no high or heavy buildings exist n¢, 
that reliable precedent was lacking. The deep bx 
underlying Detroit, averaging over 100 ft. to ro 
in physical character so much that the downtown 
in heavy foundations could not be taken as ay) 
to the case. . 

The conclusion from the soil-loading tests was : 
cellar level a loading of 2 tons per sq.ft. of loaded ana 
could be carried without appreciable settlement. [ho 
pile tests, on the other hand, did not indicate that ayy 
advantage in stability or economy would result from the 
use of piles; at the same time there remained some «o\i\)- 
ful features in the behavior of the piles under long- 


g-con- 
tinued test loading, which suggested that working oy 
piles should be kept very low, possibly below 15 tons per 
pile. The engineers of the railway company concluded 
in favor of a mat footing, and their opinion was «n- 
firmed in the report of Olaf Hoff, who was called in con- 
sultation. 

The mat footing as designed for the 17-story buili- 
ing is a 42-in. slab of concrete reinforced at top and bot 
iom by continuous layers of rods. Under the single 
story waiting-room and concourse portions, north and 
south of the office-building, the slab is 30 in. thick. At 
the edges the slab is extended somewhat beyond the foot- 
ing-width of the outer columns, to prevent any possi!le 
hogging action, i.e., settlement at the edges of the mai 
from lateral flow of the clay subsoil. The bettom of the 
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nat (Elev. 92) is 2 ft. below the mean level of the De- 
nit River (Elev. 94), and 27 ft. below ground level 
front of the building. 

rhe loads of the columns bear on the mat through 

.d reinforced-concrete footings proportioned as if for 
t soil support, but at the higher loading of 4 tons 

- sq.ft. This is intended to reduce the bending mo- 

ots in the mat. The reinforcement of the mat is pro- 

rtioned empirically. 

rhe mat was built by concreting direct on the floor 

the cellar excavation. It was necessary to place the 

nerete in sections (defined by vertical bulkheads), but 
he continuity of the reinforcement makes the mat in 
cffeet a monolith. 

The mat was built in June, 1912. Up to the present, 
»o settlements of any kind have been detected by care- 
tul leveling. 

The design of the foundation is due to George H. Webb, 
Chief Engineer of the Michigan Central Ry. The com- 
pany’s architect, Edward W. Smith, and W. B. Goddard, 
Jr., Structural Engineer, collaborated in the work, and 
carried out the detail designing. Geo. A. Fuller Co., con- 
tractors for the entire station building, constructed the 
foundation. 


Track Elevation in Chicago 


The elimination of grade crossings of streets and rail- 
ways in Chicago represents one of the most extensive 
and costly engineering works in the country. The work 
has been in progress for some 22 yr., and the report 
of the city’s Commissioner of Track Elevation in 1911 
showed that the work then done amounted to 140 miles 
of road and 843 miles of track, at a cost of $66,256,000. 
A future total of 192 miles of road and 1265 miles of 
track was then estimated. 

Figures compiled recently by R. H. P. Ford, Engineer 
of Track Elevation of the Chicago, Rock Island & Pa- 
cific R. R., show that at the present time about 1000 
miles of track have been elevated, and 1285 subways 
built, at a cost of over $75,000,000, while when completed, 
this work will comprise some 2185 miles of track and 2600 
subways, with a total cost of $175,000,000. Of this 
enormous cost, about 98% is paid by the railways, 1.7% 
by the city and only 0.3% by the street railways and 
other public-service corporations. The city’s share is 
in assuming all costs of damages to adjacent property 
due to the track elevation, and the corporations bear the 
expenses of the necessary’ changes to their property in 
the streets and alleys. 

In other cities there are more or less costly sections 
of track elevation (or sometimes track depression) to 
eliminate grade crossings at certain points, but in Chicago 
the work comprises long continuous stretches of line, and 
the project as a whole covers practically all railway lines 
within the city limits. 

The flat country in which Chicago is located led nat- 
urally to the early railways approaching and entering 
the city on the ground level, and they were extended 
gradually through the city to terminal points, being built 
either in the streets or on purchased right-of-way. At 
one time there was a policy of elevating important streets 
and carrying them across long groups of tracks by via- 
ducts, but this was abandoned some years ago, as the 
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long approach grades were unfavorable to street traffic, 
while the multiplication of elevated approaches (both on 
the viaduct streets and on intersecting streets) would 
cause serious depreciation of value of property. Some 
of the viaducts have been replaced by subways, and 
while a number still remain, no new ones have been es- 
tablished for a long time, the fixed policy being the ulti- 
mate elevation of all the railway lines. 

The Chicago track-elevation movement dates from 1892 
when the Illinois Central R.R. secured an ordinance for 
the elevation of its tracks between 51 St. and 67 St., 
in order to be able to handle the heavy local traffie dur- 
ing the Columbian Exposition. The city created its track 
elevation department in 1897, and this was conducted 
until 1907 by the late John O’Neill, who realized that 
this was a matter of a definite and comprehensive policy 
of track elevation for the entire city. 

The typical track-elevation work consists of a solid 
fill or embankment contained between concrete retaining- 
walls on each side and the concrete abutments of bridges 
over the streets. There is practically no viaduct work 
utilizing the space beneath the tracks. It is of a very 
comprehensive character, including main lines with from 
four to ten tracks, and in relation to these there are sta- 
tions, terminals, yards and innumerable sidings and in- 
dustry tracks. Further, the work has to be done largely 
in busy districts, and in all cases provision has to be 
made for carrying on the railway, street railway and 
street traffic. This involves special difficulties in the 
planning and execution of the work. At certain points 
it is complicated by railway-grade crossings. In some 
of these cases, the railway grades have been separated 
by means of a double-deck construction, one railway via- 
duct crossing above the other. In other cases, however, 
the conditions have not permitted such an arrangement, 
and it has-been necessary to retain the railway grade 
crossing, but removing it from the street level. 

For the numerous bridges across the streets, the de- 
signs vary on different roads. In some cases there are 
steel through bridges, with girders between the tracks, 
but this prevents any shifting of tracks or the placing 
of switches to accommodate future conditions, and will be 
a source of trouble when electrification of the terminal 
lines is commenced. In other cases, deck-girders or self- 
supporting through-floor- steel spans have been used, 
which present no obstructions above the road bed. 

Of late years the all-concrete subway bridge has come 
into use on several lines, the floor consisting of mas- 
sive concrete slabs which are set in place on the con- 
crete abutments and intermediate piers or bents by means 
of powerful wrecking cranes or derrick cars. These also 
provide an unobstructed floor. As different railways 
sometimes occupy parallel and adjacent right-of-way, 
many subways present the curious feature (and unfav- 
orable appearance) of two distinct types of construction. 

The track elevation in progress at different points of 
the Chicago railway system presents interesting examples 
of different designs:and methods of execution for work of 
the same general class. The work must be done on a re- 
stricted right-of-way, with a frequent service of trains 
to be provided for. On account of the density of street 
traffic, the city will not permit the closing of more than 
a few consecutive streets at one time, so that a stretch of 
track-elevation work must be divided into sections, in each 
of which thé operations are separate and distinct. This 
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complicates the work and the handling of trains, length- 
ens the time occupied by the work, and adds materially 
ta the cost. 

As far as the results are concerned, the railways benefit 
by greater facility of traffic, and the reduction of dam- 
age claims due to accidents at street crossings. The 
public benefits by the greater facility and safety of 
street traffic, and the traveling public shares the benefit 
gained by the railways. The city gains in the general 
improvement of its traffic conditions and in the greater 
safety of its population. In this respect, it is of interest 
to note that grade-crossing accidents in Chicago declined 
steadily from 69 deaths and 173 total personal accidents 
per million population in 1899, to 6 fatal and 39 total 
per million in 1911, 

While it is true that the work of track elevation has 
to some extent been forced upon the railways by the 
city, much credit is due to the railways for their fore- 
sight in recognizing the necessity of the work and in co- 
operating liberally with the city. And it must be re- 
membered also that practically the whole of the ex- 
pense of this very costly work is borne by the railways. 
It is specially worthy of note that in the general policy 
of track elevation in Chicago and in the planning and 
execution of the various sections of work, there has been 
on the whole, the very desirable feature of harmony 
and coéperation between the railways and the municipal 
authorities. 


Acceptance Test ofa High-Duty 


Triple-Expansion Pumping 
Engine at Bissell’s Point 
Station, St. Louis Water 

Works 


By Gro. M. PEEeKk* 


In 1912, specifications were drawn for two new pump- 
ing units to be installed in Engine House No, 2 at Bis- 
sell’s Point, St. Louis. These two pumps were to take 
the place of one old beam-engine bucket-and-plunger ma- 
chine which was installed in 1893. This old engine was 
built by the Southwark Foundry & Machine Co., of Phil- 
adelphia, at a cost of $110,500. It had a rated capacity 
of 18,000,000 gal. per 24 hr. against 85 lb. water pressure 
when supplied with steam at 35 lb. pressure. The tests on 
this engine showed it to develop a duty of 64,860,000 ft.- 
Ib. of work per 1000 lb. of steam. The original boilers 
for supplying steam for this engine were an internally 
fired marine type. In 1908, these were replaced by four 
water-tube boilers fitted with inclined-grate stokers. The 
boilers carried a steam pressure of 75 Ib., which was re- 
duced, in a large header, to 35 to 40 Ib. 

In April, 1912, bids were opened and the contract for 
the two new 20,000,000-gal. pumping engines, to be com- 
pleted and erected on foundations prepared by the Water 
Department, was awarded to the Holly Manufacturing 
Co., of Buffalo, for $193,697. The specifications called 
for the completion of one unit in 10 months and the other 
in 12, but the company was granted an extension of time. 

The contract called for a duty of 195,000,000 ft.-lb. 


*Mechanical Engineer-in-Charge, Construction Department, 
St. Louis Water Works, St. Louis, Mo. 
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of work per 1000 Ib. of steam (160 Ib. pressur, 
superheat) when pumping against a pressure 
in a discharge pipe whose elevation was 105.»: 
the elevation of water level in the wet well a; 
engine was required to deliver all of the cond 
to the boilers. The contract called for a bonu- 
for each million foot-pounds of work done by ; 
in excess of 195 million and a forfeiture of a |j! 
for each million the duty fell short of the guara 
unit was put in service in September, 1913. 
tested Apr. 23 and 24, 1914. 

The design shows a vertical flywheel type wi: 
acting outside-packed plungers, each located w 


Fig. 1. THe 20,000,000-GaL. Pumprna ENGINE Ar 
THE BIssELL’s Point Station, ERECTION 
NEARLY COMPLETED 


of the cylinders. Each cylinder has a single piston rod and 
four distance rods connecting the plunger with the cross- 
head. The pump ends are arranged for direct flow and 
have removable steel valve decks. This arrangement 1s 
shown in Fig. 2. 

The valve gear is worked from a lay-shaft, which in 
turn, is driven from the main shaft through bevel gears. 
All valves are located in the heads and, except the low- 
pressure exhausts, are of the multi-ported Corliss type. 
The low-pressure exhaust valves are poppets. All cylin- 
ders are jacketed and arranged so that the steam passes 
from the jacket of the high-pressure cylinder to that on 
the intermediate, then to the one on the low-pressure. 

The cylinders are supported on A-frames, which extend 








Mig. 2. Vatve Deck or New BissELit’s Point ENGINE 


we 


to bedplates resting on top of the air chambers. The 
bedplates are arranged so that they may be supported on 
jacking columns in order that any air chamber may he re- 
moved without disturbing any of the superstructure of the 
engine. The plungers are semichilled and ground. Pump 
chambers are of ca‘t steel. 

Tlie pistons are of cast iron, in one piece, fitted with 
cast-iron rings, and are finished and polished on both 
sides. The cylinder heads are polished on the inside. The 
evlinders are covered with 85% magnesia insulation. The 
valve cages are of semisteel and the holding down bolts 


TABLE 1. DETAILS OF 20,000,000-GAL, HOLLEY PUMPING 
ENGINE; ST. LOUIS WATER-WORKS 

Diameter of Steam Cylinders; 34, 64, 98 in. 

Character of Metal; cast iron. 

Thickness of inside shell; 1%, 1%, 1% in. 

Width of Jacket Space; 1, 1, 1% in. 

Thickness of Outside Shell; 1%, 1%, 2 in. 

Volume of Receivers; First, 206 cu.ft., Second, 294 cu.ft. 

Thickness of Piston Head; 12 in. throughout. 

Piston Packing Rings; Cast iron. 

Number of Piston Rods; One to each Cylinder. 

Diameter of Piston Rods; 8 in. 

Stroke of Piston; 66 in. 

Revolutions per Minute; 20. 

Diameter of Steam Valve; 6, 9, 10, 12 in, Corliss, 21 in, 

Poppet. 
Location of Valves, All in Heads. 
Type of Valve Gear. Corliss with poppet exhaust on low 
pressure. 

Size of Main Connecting Rod; 8 and 9% in. diameter. 

Length of Main Shaft; 12 ft. 7% in. 

Diameter of Main Shaft; 23, in. 

Diameter of Main Journal; 20 in. 

Length of Main Journal: 32 in. 

Metal in Main Shaft; Fluid compressed steel. 

Size of Cranks; Hub 33 in.; Web 30 in. 

Size of Crank Pin Journal; 12%x11 in. 

Diameter of Flywheel; 20 ft. 

Weight of Rim of Flywheel; 30 tons. 

Diameter of pump barrel Force Chamber, 5 ft. 4 in. 
Suction Chamber, 5 ft. 4 in. 
Suction Air Chamber, 4 ft. 6 in, 
Discharge Chamber, 4 ft. 5 in. 

“ -aanene Chamber, 5 ft. 5% in. 

27. Metal in Pump Barrel; Cast Steel. 

28. Diameter of Cage Plates; 5 ft. 5% in. 

29. No. Valves each Suction Cage Plate; 247. 

30. No. Valves each Discharge Cage Plate; 247. 

31. Total number Valves each Pump; 1482. 

32. Total Area of Valves each Suction Cage Plate; 1368 sq.in. 

33. Total Area of Valves each Discharge Cage Plate; 1368 


sq.in. 

34. Diameter Valves; 3% in. 

35. Proportion Valve Area to Plunger Area; 164%. 

36. Material in Valves, Seats, Stems and Springs: Rubber, 
Gun Metal, Bronze, Brass. 

37. Lift of Valves; % in. 

38. Diameter of Plungers: 32% in. 

39. Speed of Plunger; 220 ft. per min. 

40. Total Displacement per Revolution; 716.5 gal. 

41. Number of plunger or distance rods; Four to each plunger. 

42. Diameter o cerer rods; 5 in. 

43. Diameter of discharge pipe; 36 in. 

44. Diameter of suction pipe; 42 in. 

45. Cooling surface of condenser; 1800 sq.ft. 

46. Number of tubes in the condenser; 701. 

47. Size of tubes; 1 in. o.d. 

48. Metal in tubes; Brass. 

49. Size of air pump; 24x66 in. ‘ 

50. Size of boiler feed pump: 3% x66 in. 

51. Size of air compressor; 3x66 in. 

52. Total estimated weight: 875 tons. 
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are of manganese bronze. The crossheads are of cast 
steel and are fitted with solid bronze shoes. 

The condenser is a water-works surface type with steam 
passing through the tubes. It is located in the suction 
pipe and all the water pumped passes through it. This 
arrangement might be criticizéd since it reduces the tem- 
perature of the condensate to very nearly that of the 
water pumped and gives cool boiler feed. It is proposed 
to install an exhaust feed-water heater on this engine to 
increase the B.t.u. duty. A method of bypassing only a 
part of the water pumped through the condenser is fol- 
lowed with some of the pumps of the Department but 
after considering all of the working conditions it was de- 
cided that the scheme adopted was the best. 

Among the miscellaneous items of interest are the fol- 
lowing: governor controlling the cutoff of the high-pres- 
sure cylinder with hand-controlled cutoff on the inter- 
mediate and low-pressure cylinders; a sight-feed force 
lubricator from which feed connections are made to all 
rotary valve stems, the throttle and intermediate-cylin- 
der side pipes; a central oiling system with filters and oil 
tanks ; a two-stage air compressor for supplying air to the 
air chambers. Further details of the pumping engine are 
summarized in Table I, which shows the data required of 
the contractor with his bid. 

Table I] gives the data which was obtained from the 
test log sheets. The figures given are averages for 24 hr. 
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Table III gives the results as calculated from the data 
given in Table II. The discharge pressure was measured 
by means of a mercury column. The specific gravity of 
the mercury when at 58.48° and compared with the water 
pumped, at the same temperature, was found to be 13.58. 
The weight of a cubic foot of water at this temperature 
was taken to be 62.38 Ib. 
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TABLE II. TEST-LOG DATA; ST. LOUIS 20,000,000-GAL. 
HOLLEY PUMPING ENGINE 

Steam Pressure; 159.43 Ib. per sq.in. 

Barometer; 29.795 in. 

Superheat (as read by thermometer); 101.58°. 

Vacuum; 28 in. 

Temperature of Exhaust; 96.88°. 

Reading of Pressure Mercury Column; 301.55 ft. 

Elevation Pump Discharge; 92 

Average Temperature of Mercury Column; 76.13°. 

Elevation Water in Wet Well; 95.31. 

Diameter H. P. Plunger: 32.62 in. 

Diameter L P. Plunger; 32.616 in. 

Diameter L. P. Plunger, 32.615 in. 

Stroke of H. P. Plunger while running; 65.875 in. 

Stroke of I. P. Plunger while running; 65.828 in. 

Stroke of L. P. Plunger while running; 65.906 in. 

Water Pumped in 24 Hours (actual plunger displace- 
ment); 20,576,500 gal. 

Water Pumped in 24 Hours (Venturi meter readings); 
20,610,000 gal. 

Weight of Condensate; 230,145 Ib. 

Weight of First Receiver Drain; 1883 Ib. 

Weight of Second Receiver Drain; 8299 Ib. 

Weight of Jacket Drain; 11,763 Ib. 

Total weight of steam; 252,090 Ib. 

Weight of steam per hour; 10,503.7 Ib. 

Temperature of water pumped; 58.45°. 

Temperature of Condensate; 61.79°. 

Temperature of First Receiver Drains; 263.104°. 

Temperature of Second Receiver Drains; 197.705°. 

Temperature of Jacket Drain; 164.297°. 

Praeger ee per hour; 333 lb. (Specification allowed 
00 gal.). 


Fig. 3 shows a set of indicator cards. This set was 
taken at a time when all of the conditions were as near 
as possible to those of the specifications. All indicator 
cards both steam and pump ends, were taken every hour 
and were taken simultaneously by electric control. Fig. 
3 also shows a combined card made from the set of or- 
dinary cards after they were corrected for the spring cal- 
ibration. The curve pr}?! = constant is the nearest pv™ 
= constant curve’to that shown by the indicator cards* 
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Fie. 4. Heap, Duty aNp SUPERHEAT CHARTS FOR 
TriAL Run or BIssELu’s Point ENGINE 


Fig. 3 shows also the set of pump cards corresponding 
in time to the other cards. Fig. 4 is a chart showing the 
relation between duty, superheat and total head pumped 
against for the test run. The duties were figured hourly 
and do not take into account the small correction due 
to the temperature of the mercury column. The maxi- 
mum duty, after making all corrections, of 202,105,616 
ft.-lb. per 1000 lb. of steam at 160 lb. pressure and 100° 
superheat is the highest of which the writer has any 
knowledge. 

The test was conducted for the City of St. Louis by 
L. A. Day, Chief Mechanical Engineer of the Water De- 


*The exponent of “v” may be determined in the following 
manner: The equation “pv2 = constant,” may be written 
in the form, “log p + n.log v = log c,” and by plotting the 
logs of the quantities instead of the quantities themselves 
the equation then takes the form “y = nx + k,” which is an 
equation to a straight line with “n” as the tangent which 
the line makes with the “x” axis and “k” would be the in- 
tercept on the “y” axis. By taking a number of points on the 
expansion line of the combined card, plotting their logs as 
indicated above and then drawing a straight line through or 
nearest the majority of these points the constant as well as 
the exponent may be found for that curve which will come 
nearest to the expansion line as shown by the indicator cards. 
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TABLE III. AVERAGE TEST RESULTS; ST. LOUIS 
20,000,000-GAL. HOLLEY PUMPING ENGINE 


Absolute steam pressure; 174.03 lb. per sq.in. 
er (corrected emergent stem thermometer): 
Average value of superheat in duty; 10° equals 1,000,000 


Pree mercury column (corrected for temperature) ; 
Total head pumped against (95.31 — 92 = 3.31; 301.913 — 
3.31 = 2 7.708 : 257.703. 
Gallons per revolution; 714.437. 
Weight water pumped per revolution; 5957.7 Ib. 
Average revolutions per hour; 1200. 
Duty, foot-pounds per 1000 Ib. steam without correction 
for excess in superheat. 
1200 X 5957.7 xX 297.703 


PERE SF SF FF PS 


= 202,628,616. 


10.5037 
Deduct for 5.23° of superheat, net duty; 202,105,616 ft.-Ib. 
per 1000 Ib. 
Heat per pound superheated steam; 1256 B.t.u. 
Total heat delivered to engine; 316,625,040 B.t.u. 
Heat per pound condensate; 29.87 B.t.u. 
Total heat in Condensate; (13) x (18II) 6,874,431 B. 
Heat in one pound of First Receiver Drains; 231.8 B. 
~~“ heat in First Receiver Drains; (15) xX (19II) 436, 
tu. 
Heat per pound Second Receiver Drains; 165.63 B.t.u. 
— — Second Receiver Drains (17) X (20II); 1,374.- 
teu. 
Heat per pound jacket drains; 132.16 B.t.u. 
Total heat Jacket drains (19) x (2111); 1,554,598 B.t.u. 
Total heat rejected; 10,240,071 B.t.u. 
Heat consumed by engine; 306,384,969. 
Total foot-pounds work done in 24 hr.; 51,080,404,697.3. 
Duty foot-pounds of work per million B.t.u. consumed 
by engine, 
24 X 1200 XK 5957.7 xX 297.703 


; 166,719,796. 
306,384,969 
25. Water horsepower developed; 1074.91. 
26. Steam per water horsepower-hour; 9.77. 


partment and the writer. The Holly Co., represented 
by D. A. Decrow, Chief Engineer, and H. E. Gibbs, who 
prepared the pump for testing. There were 25 observers 
taking readings during the test. 
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The Remarkable Success of Typhoid Vaccination in France 
and the French colonies was brought before the engineers of 
the Ponts et Chaussées of France by Prof. H. Vincent, of 
French Academy of Medicine, 'n a paper published in the An- 
nales des Ponts et Chaussées, May-June, 1914. Prof. Vincent 
described in detail the nature of the vaccination and its effect 
on the individual and presented finally a table showing the 
comparative morbidity and mortality records in a number 
of small epidemics and particularly among the French 
army resident in northern Africa. These figures in the origi- 
nal are given for each town and army camp and state the 
number of non-vaccinated and vaccinated persons, with the 
number of cases of typhoid and deaths from typhoid in each 
class. 

A compilation of the figures shows that in 525,000 non- 
vaccinated persons the average typhoid rate was 63 per 
thousand, whereas in 65,000 persons subjected to the same 
conditions but vaccinated against typhoid, the morbidity rate 
was practically nothing, there being reported only two cases. 
In the non-vaccinated class the typhoid rate ran as high as 
225 per thousand in the epidemic at Avignon (July, 1912) and 
168 per thousand in the army camps in western Monocco in 
1912. 
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The Fuel-Briquetting Industry in the United States in 
1913 was characterized by a net decrease of two in the 
number of operating plants and a decrease of 17% in quan- 
tity, but an increase of 5.8% in the value of the manufactured 
product. The United States Geological Survey explains this 
condition by stating that briquetted fuel in the United States 
is essentially a domestic fuel, for which there was less 
demand in 1913, owing to the mildness of the winter. The 
explanation for the higher values in the face of decreased 
demand appears to lie in the general enhancement of values 
of all industrial products in that year. In the production 
of briquets, seven plants used anthracite culm or fines; one 
used semi-anthracite; one semi-anthracite and bituminous 
slack, mixed in proportions of 3 to 1; one used anthracite 
culm and bituminous slack, principally the former; five used 
bituminous or semi-bituminous slack; and two used carbon 
residue from gas works making gas from petroleum; eight 
plants used coal-tar pitch for binder; one asphaltic pitch; 
one water-gas pitch, and five mixed binders of composition 
not divulged. 

The total production amounted to 181,859 short tons, 
valued at $1,007,327, compared with 220,064 tons valued at 
$952,261 in 1912. The production for the four years preced- 
ing 1912 was as follows: 1907, 66,524 tons; 1908, 90,358 tons; 
1909, 139,651; 1911, 218,443. 








September 3, 1914 


Columbus’ noted egg-balancing feat finds a sort of 
parallel in a modern pile test, where the engineer sets 2 
40- or 60-ton load on the top of a slender pile of doubt- 
ful verticality and straightness, and expects it to stay 
put while he measures the settlement of the pile. A cor- 
respondent recommends guying such loads; yet the Pitts- 
bugh tests and the Panama-Pacific Exposition tests (in 
our issue of July 30, 1914) were successful without guy- 
ing. 

The prominent fact of the matter is that pile testing 
has hitherto been thought very unimportant, so that de- 
scriptions or discussions of proper methods of pile testing 
are scarce as snowflakes in June. The same is true of 
soil-loading tests. Both kinds of test give highly valuable 
information, and (in our view) are destined to find wide 
use in the future. At the same time, both tests may 
prove to be either inexpensive or very costly, depending 
on the way the test is arranged. And, what is even more 
important, the information furnished by the test may 
be instructive or seriously misleading, again depending 
on the test method. There is room for fuller study of 
the subject. 
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Detroit has foundation problems quite peculiar to it- 
self. Many different solutions are to be found among 
the structures erected in that city, each one being found 
of interest. Among them not the least is the remarkable 
foundation of the new Michigan Central terminal and 
office building. We believe it is little exaggeration to 
class this foundation among the notable examples of 
building-foundation work of the last half dozen years. 

No other 18-story steel-frame building of modern 
times rests by means of a very thin shell of reinforced- 
concrete directly on deep clay soil of uncertain and vari- 
able character. 

A discussion of the problem presented in the case, 
and of the solution adopted, is of course outside of the 
editor’s sphere, and may be safely left to the members 
of the profession competent for it. But to supplement 
our descriptive article, we should note that in the course 
of the design, one expedient was recommended which 
later was not embodied in the structure, and commenta- 
tors may well consider its bearing on the case. This was 
a line of sheeting, which was to be driven around the 
edge of the reinforced-concrete mat, some 15 or 20 ft. 
into the soil below, to act as a confining curb, a pro- 
tection against possible localized outward flow of the 
clay under the foundation pressure. This expedient was 
recommended by a highly conservative and competent 
engineer, but was finally overruled. As built, the foun- 
dation subsoil has no restraint to outward flow, and no 
such flow is expected. 
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It is alarming to learn that under treffic conditions 
which exist in many parts of the country standard prac- 
tice in designing highway bridges is inadequate (this 
means unsafe) for short spans—spans up to 50 or 60 ft. 
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Bridges have been designed to carry road rollers (and 
only one roller at a time), while the actual traffic requires 
them to carry much heavier motor trucks, and two of these 
will often pass each other on a bridge. Further, when a 
truck going at a speed of 6 to 10 miles an hour bumps 
along over a rough bridge-floor, there is a respectable 
amount of impact, although talk about highway-bridge 
impact has hitherto been regarded as highly academic, 
not to say hairsplitting. 

It may be thought that the statements and conclusions 
given by Manville and Gastmeyer on another page of this 
issue are overdrawn and needlessly disquieting. But the 
engineers of Cuyahoga County, Ohio, recently took ac- 
tion along exactly the same line of thought; they care- 
fully reviewed all bridges under their charge to learn 
how they are stressed under motor loads, so that those 
bridges which cannot safely carry modern freight-truck 
traffic may be known, and warning notices posted to limit 
their loading. 

The fact is that commercial motor trucks have grown 
amazingly in number, and at the same time heavier and 
heavier capacities and axle-concentrations have been em- 
ployed. This has progressed to a point where the safety 
of road bridges is menaced. The truck builders are not 
to be blamed, for they merely followed the demands put 
forward by truck users; they went about their own bus- 
iness in the tacit belief that bridges as well as roads 
could carry anything that might cross them. 

Bridge engineers are notoriously conservative. They 
design only for existing loads, rarely looking toward a 
speculative morrow. The Pennsylvania Highway Com- 
mission some time ago established a 24-ton truck as stand- 
ard for designing bridges on main roads near cities; in 
New Jersey a 20-ton truck is assumed ; and possibly some 
other authorities are equally progressive. But in the main 
the growth of street and road loadings has left highway 
bridge practice in the rear. It is necessary to revise the 
current standards. 

The immediate need, however, is to study existing road 
bridges, decide what loads may be allowed to pass over 
them, and post notices stating the limit of allowable load. 
This duty rests in part on the states, but in larger part 
on the counties, who are the real road authorities. Pub- 
lic safety requires them to act. 


Preserving Concrete Linings 
On Fresh Canal Banks 


The difficulties in placing concrete on newly made 
slopes in such a way that it will hold its form and align- 
ment, are so frequently noted that instances of conspicu- 
ous success are of unusual interest. Therefore attention 
is directed to the description, elsewhere in this issue, 
of the work on lined canals for the Seros power project 
near Barcelona, Spain. Here are to be seen some 17 
miles of relatively deep canals connecting the diversion 
works, regulating reservoirs and penstocks. Attempts 
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to spread an impervious lining on the slope of 1% on 1 
were futile and forms had to be used. Only three-fifths 
of the height of bank was lined at first, the work being 
completed after water had been in and the initial set- 
tlement obtained. In testing out this construction, any 
serious displacement of the lining was anticipated by 
watching for the development of cracks between concrete 
and earth at the top of the bank and foreing a clay 
puddle into the dangerous spots to maintain continuous 
support. Only something like 314% of the canal banks 
required any treatment, 

It is also interesting to note that similar means was 
successful in sealing incipient settlement cracks of the 
seven carth dams on this project (to be described in a 
subsequent issue), so that the combined leakage, includ- 
ing that through the rock strata of the hillsides was 
under 3 sec.-ft., or 7/100% of the normal flow from 
storage. 


« 
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The Next Convention of the 
New England Water Works 
Association 


The New England Water Works Association, which 
will meet in annual convention at Boston next weck, oc- 
cupies a unique position. By establishing a non-resident 
membership, publishing an excellent quarterly journal, 
and later on by holding some of its annual conventions 
outside of New England, this organization with a local 
name has achieved high rank among the national tech- 
nical societies of America. 

While being a national society, the New England 
Water Works Association has served admirably not only 
the geographical section indicated by its name, bat also 
the more local needs of the Boston metropolitan district. 
The sectional and local needs have been met by the main- 
tenance of rooms and a library in conjunction with the 
Boston Society of Civil Engineers and by its monthly 
lunches, which keep up social relations and afford a never- 
neglected opportunity for the presentation of papers and 
for informal discussions of the problems of the water- 
works superintendent and engineer. The rooms, library 
and monthly meetings are, of course, open to all non- 
resident members as can avail themselves of the privilege, 
and the monthly meetings go far in providing live ma- 
terial for the Journal, which through several decades has 
heen a pulsating cord binding all the members together, 
regardless of geographical location and all other diversi- 
fied conditions. 

For a few years the New England Water Works Asso- 
ciation equaled, if it did not exceed, the American Wa- 
ter Works Association in membership, as it had long sur- 
passed it in usefulness to the water-works profession. 
Recently, the American Association has forged ahead in 
membership, got out from under various clouds, started 
a quarterly Journal, made possible the formation of sec- 
tions throughout the country, and established a New 
York section. The American Association is not yet in 
position to have permanent headquarters, but there is 
reason to hope that this may be possible within a few 
years, 

Although we have no reason to think that the officers 
of the New England Water Works Association are trem- 
bling in their shoes lest their organization be forced back 
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into New England territory and there cramped and con- 
fined by the American Association, we have no doubt but 
that the New England officials are awake to the friendly 
rivalry that exists. One of the claims made in behalf of 
the American Association is that it surpasses the New 
England Association in usefulness to superintendents. 
Unless we are greatly mistaken, a careful analysis would 
show that most of the papers and notable committee 
work in each association have been contributed by en- 
gineers rather by superintendents. 

However all this may have been in the past, the pro- 
gram of the New England Water Works Association for 
its convention .to be held at Boston, on Sept. 9 to 11, 
devotes several sessions exclusively to superintendents. 
This is a desirable thing to do. The superintendents 
make up a high percentage of the membership of all the 
water-works associations. Water-works are constructed 
in relatively brief time, but have to be operated 365 
days and nights in the year. Strangely enough, rela- 
tively few papers dealing with strictly operating prob- 
lems are presented, and there are practically no books 
on water-works operation in existence. It is sincerely 
to be hoped that the superintendents’ sessions at the Bos- 
ton convention next week will be fully attended and the 
papers extensively discussed. 


How May I Become an 


Engineer? 
Although not so specifically put, the above title is the 
question a correspondent is asking when he writes: 


Some time ago there appeared in your magazine an edi- 
torial urging young men who have an engineering education 
and who are willing to “rough it,” to go out West and, start- 
ing out as county surveyors, or in any other capacity in the 
employ of some municipality, endeavor to build up a general 
engineering practice. Will you kindly suggest a way in which 
a young_engineer hesitating to spend a good deal of his ready 
money in order to get to a part of the country, which is to him 
as yet shrouded in a haze of mystery, and there wait until he 
is lucky enough “to strike a job,” may get in communication 
with someone who could give him more definite information 
before he ventures out of his home city? I believe that a 
suggestion of this kind would be welcomed by a good many 
young engineers. ~ ‘ 


First let us correct an erroneous conclusion our young 
friend has evidently drawn from our editorial, “A Neg- 
lected Opportunity of the Engineering Graduate” (En- 
GINEERING News, Dec, 11, 1913, p. 1196), in which we 
pointed out, from very good evidence on another page of 
the same issue, that many county surveyors and county 
engineers in some of the Middle Western States are in- 
competent and ignorant, and that young engineering 
graduates were neglecting their opportunities in not get- 
ting in line for these offices. 

We did not then, and, so far as we know, never have 
urged young men to go West and ask for positions as 
county surveyors and engineers. County engineer jobs 
are not to be had that way; unfortunately, as we have said 
before, many are too much mixed with politics. Neither 
have we now any advice or suggestions to offer our young 
friend as to how to secure these positions, since there 
are other things he will. have to learn first. But we 
will undertake to offer for his perusal, and by chance the 
perusal of the “many other young engineers” referred to, 
a few truths that it is time he and they knew. 

First, this is a tough year for the new engineering 
graduate. Jobs in engineering work are few and hard to 
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get. Second, there are a great many engineering college 
graduates ; an estimate of 5000 per annum is conservative, 
from what mighi be termed first-class technical schools 
and universities. More than that, according to the United 
States Immigration statistics for the fiscal year ending 
June 30, 1912, some 1500 admitted aliens were profes- 
sional engineers, who are for the most part in this coun- 
try now, although present European conditions will re- 
strict such immigration for a few years to come. Hence 
from the nature of things, competition for work in the 
lower ranks of engineering is keen. 

Another point to be remembered is that graduation 
from a technical school doesn’t make an engineer: If 
the institution from which our correspondent has just 
been graduated has granted him the degree of Civil Engi- 
neer, why so much the worse for our young friend if it 
has aroused in him visions of his glad welcome into the 
ranks of real engineers. All other things being equal, his 
chance of becoming a civil engineer is better than that of 
a fellow who has not had the advantages of a technical 
education; but that is all that can be said. 

He would like to know how to begin as an engineer; he 
needs to know the prime requisites of an engineer. First 
and foremost, and the one that is most frequently neg- 
lected and overlooked, is a natural inclination, or an in- 
herited or otherwise acquired predilection for mathemat- 
ices and the natural sciences. The natural inclination 
must be more than a desire for an outdoor life and the 
pleasure of tramping through green fields and shady 
woods. Secondly, and hardly less to be considered, are 
self-confidence and self-reliance. There never was a suc- 
cessful engineer without these, however modest and un- 
assuming in outward demeanor. A third and by no 
means the least prime requisite is industry—a real love 
and enthusiasm for engineering work as such, and a 
genuine joy and innate pride in results accomplished, 

As to the first of these requisites, we do not know how 
our correspondent stands; he alone is judge of that; but 
we do know that our technical schools and universities 
are turning out annually many bright young men who 
have taken engineering courses solely from having been 
mislead by extravagant and utterly untrue pictures of the 
ves and prosperity of the renk and file of civil engi- 
neers. Many an engineering graduate comes to a realiza- 
tion of his special fitness for some other work before he 
has been out very long. He seldom has cause to regret 
his technical education, if it were really an education 
and not the memorizing of a conglomeration of facts and 
formulas. 

On the second essential requisite, we should judge our 
correspondent needs enlightenment. If a young man is 
able-bodied and not afraid of manual work, and is free 
from family responsibilities, he certainly should not be 
afraid of starving, even if he has not had the advantage 
of nearly 20 years of schooling, as most technical grad- 
uates have. 

There is not a contractor, railway or other corporation, 
or individual, who would not employ an able-bodied 
American college man in preference to a foreign “rough- 
neck,” if the college man were willing to roll up his 
sleeves and get to work. Such a job isn’t inviting, but it 
offers experience that can be gained in no other way; it 
offers an opportunity to get into contact with construe- 
tion work and with engineers, and without thes: no man 
ever yet progressed very far as an engineer. 
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This year, jobs are not coming to the engineering grad- 
uate; owing to the tremendous outflux of engineering 
graduates, it is doubtful if that time ever comes again. 
In England, young graduates pay a premium for the 
chance to work at engineering. Some of our graduates 
might prefer this method, but they are not the stuff of 
which American engineers have been made. More than 
one railway officer and chief engineer has started his 
career as a sectionhand ; college men have not infrequently 
started im this way, and doubtless every one of them who 
has afterward attained success feels very proud of his 
early experience, as he has a right to do. 

If one lacks self-reliance, there is no better way of 
curing this failing than to prove to himself that he can 
earn his bread and butter by the sweat of his brow. ‘This 
isn’t an idle fancy or a theoretical discussion ; it is based 
on personal experience, and the experience of many an- 
other man. We sympathize with our young friend, but if 
a fellow hesitates to leave home and free board for fea 
of not being able to earn his living, he would better have 
stayed at home always than have gone to an engineering 
school. 

As to industry, it is hardly worth while to elaborate, 
since every man ought to know that it is the only key 
to success in any line of work. Not all men who are in- 
dustrious are successful, by a long shot. Yet it is safe 
to say no man was ever very successful as an engineer 
who wasn’t industrious. Of course, one soon learns that 
opportunity cuts a big figure; or will we say just pure 
dumb luck? But luck in the game never comes to one 
who doesn’t join in the game. This is just.as true in 
engineering work as in almost any other. 

Engineers and contractors, as Col. H. G. Prouty says, 
are the stuff that soldiers were made of; in the field, they 
are generally a rough and ready lot, used to forming 
quick judgments and making quick decisions. “He who 
hesitates is lost,” is just as true of the engineer as of the 
soldier in the field of battle. No one of these men is 
going to think the worse of a young man for having 
served as a laborer or in any capacity that meant rea! 
serviceable work. There are no social distinctions in a 
construction camp, and an extra-bright laborer stands a 
far better chance of winning the respect, friendship and 
assistance of his employers, and of the engineers he comes 
in contact with, than an unknown “tenderfoot” who wants 
to be guaranteed a good position before leaving home and 
father’s dining table. 

We don’t say “Go West, young man.” If a recent item 
in a Western contemporary be correct, no less than 2000 
applications for positions have been received for work 
on the ;-roposed Hetch Hetchy Reservoir of the city of 
San Francisco. Evidently, the West offers no more and 
no better opportunities than the East, except that in the 
West there is a more democratic attitude toward work 
in general. 

However, there are opportunities in both the East and 
West for men who are strong enough in body and pur- 
pose to handle a pick and shovel, run a dinky, a steam 
shovel, a concrete mixer, work with a hammer and saw, 
and a thousand and one other jobs, which the average 
engineering graduate turns up his nose at. These jobs 
are not inviting, trx'y, but they offer a means of earning 
a livelihcod and they offer one way to enter the ranks 
of engineers; a way that many a bright, clever and am- 
bitious fellow has made use of before now. 
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Letters to the Editor 


Balancing the Load in a Pile 
Test 


Sir—In your issue of Aug. 6, 1914, you describe load 
tests on concrete piles at North Side Point Bridge ap- 
proach, Pittsburgh. From the sketch accompanying this 
article it would appear extremely difficult if not physi- 
cally impossible to maintain such a large water tank in 
absolute balance over the pile. Would it not be more 
satisfactory to make such a test by supporting a tank on 
a platform on top of the pile and attaching to the sides 
of the tank horizontal guys, which would not affect the 
vertical action of the load ? 

T. L. Conpron. 

Monadnock Block, Chicago, Aug. 20, 1914. 


Use of Current Meters in 
Large Pipes 


Sir—In the June 11, 1914, issue, you published an ar- 
ticle by K. A. Heron entitled, “Current Meters for Meas- 
uring the Flow in Large Pipes.” Reference is made to 
experiments at the Minnequa steel plant of The Colorado 
Fuel & Iron Co., where both meters described “have been 
in use for several years.” The statement is made that 
“the experiments were conducted and the meters de- 
signed by A. A. Weiland and the writer under R. M. 
Hosea, Chief Engineer of The Colorado Fuel & Iron Co.” 

Your attention is called to the Journal of the Western 
Society of Engineers, Chicago, May 17, 1911, and Enat- 
NEERING News, May 25, 1911, where is a paper, “Meas- 
uring the Flow of Water in Large Pipe Lines,” in ‘which 
the result of experiments and the work referred to by Mr. 
Heron is authoritatively given. The meter illustrated by 
him in Fig. 1, was designed and constructed by J. S. J. 
Lallie (deceased), mathematical instrument maker, Den- 
ver, Colo., early in 1908, in response to a request for a 
meter that could be inserted into a pipe line through a 
6-in. gate valve, quite a time prior to Mr. Heron’s em- 
ployment by this office. The meter illustrated in Fig. 2 
was first constructed in the shops of the Colorado Fuel 
& Iron Co., Pueblo, Colo., in 1908 and 1909, from plans 
made in this office, drawn by R. G. Hosea, and embody- 
ing his ideas and those of A. A. Weiland, H. A. Deuel 
and other engineers and employees of the company. This 
was also prior to Mr. Heron’s employment, except as 
concrete inspector. 

This device giving satisfactory results, an improved 
plan was prepared and submitted to W. & L. E. Gurley 
with the request for*such additions and improvement as 
their wide experience might suggest. The mechanism for 
operating the counter was shown in Reuleaux’s The Con- 
structor, and it and the entire meter were constructed by 
W. & L. E. Gurley and put into practical form in a cred- 
itable manner, as shown in the writer’s paper before the 
Western Society. Mr. Heron worked under direction on 
the sketches for this improved device in this office in July, 


1909, for a time. Before and after this date he was 
regularly employed as concrete inspector until leaving the 
service in June, 1910. Mr. Weiland was engaged in 
water-investigation work with the writer in 1908 and 
1909, but left the service of the Colorado Fuel & Tron 
Co., Feb. 15, 1910, before the improved meter was built 
or used, 

Some work was done with the pitometer on our pipe 
lines, by Mr. Weiland, and he made the suggestion ef in- 
serting an electrical meter in a closed pipe in the same 
manner as the pitometer (as shown in E. 8. Cole’s article 
“The Pitometer & Water Works Losses,” in the 1907 
Proceedings of the American Water Works Association}. 
The putting into practical form was, however, done by 
Mr. Lallie and others and Mr. Heron had nothing ww do 
with it. He was probably not familiar with the facts 
when he prepared his article. For the reasons given in 
ENGINEERING News, May 25, 1911 (and in the present 
letter), the design was given publicity. 

The foregoing gives the bare statement of facts which 
the writer believes he is in a better position to do than 
Mr. Heron. In fairness to all concerned, I request pub- 
lication of this letter. 

R. M. Hosna, 
Chief Engineer, The Colorado Fuel & [ron Co. 

Pueblo, Colo., July 3, 1914. 

[Mr. Heron has offered the following comments :] 

Sir—As suggested by Mr. Hosea, I was not aware that 
a description of the meters had been previously pub- 
lished. The publications mentioned are not available at 
the moment, but if Mr. Hosea’s description was in the 
same manner as is his letter it is not too late to extend the 
credit he has given for this work. He has unkindly rele- 
gated me to a “thinking part,” and then describes Mr. 
Weiland’s leaving the service of the compauy “before 
the improved meter was built or used.” 

I was connected with the Colorado Fuel & Lron Co. 
for the greater part of four years, and most of this time 
was spent in the Water Department of the company on 
various engineering work. From three years’ close as- 
sociation with Mr. Weiland, and with an intimate know!- 
edge of the operations of the water department, I nave 
always understood that this electrical meter was developed 
solely by him, and was made by Mr. Lallie in the man- 
ner suggested by Mr. Weiland, who was in charge of water 
investigations for the company in 1908-09-10. [ as- 
sisted Mr. Weiland in the rating of this instrument, and 
in a number of experiments during the summer of 1909. 

In the early part of 1910, Mr. Weiland left the service 
of the company. I had been associated with him for a 
time, and shortly before he left we started the prepara- 
tion of plans of what was then the improved meter. The 
meter, as constructed by W. & L. E. Gurley, was accord- 
ing to a set of plans that were prepared in their entirety 
by me (under the general direction of Mr. Hosea), apply- 
ing the more extended experience in this line of Mr. 
Weiland. As Chief Engineer of the company, Mr. Hosea 
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was responsible for all the work of the engineering de- 
partment, and may choose without question whatever 
credit he desires for his work. 

Mr. Hosea seems to think that I am claiming too much 
credit for the part I took in this work when, as a matter 
of fact, I was merely describing an interesting method of 
water measurement in the development of which I had 
assisted. 

K. A. Heron. 

Modesto, Calif., July 16, 1914. 


Opportunities for Engineers in 
the Argentine; A Warning 


Sir—After reading the editorial in ENGINEERING 
News, Aug. 20, p. 407, on the opportunities offered by 
the present European war to American commerce and 
engineering in South America, it has seemed advisable 
that a note of warning in regard to conditions of em- 
ployment be sounded for some of your readers who may 
have drawn false conclusions from your remarks. 

A young structural draftsman recently informed the 
writer that he had been devoting special attention to 
skewed work for the reason that the people of the Latin- 
American countries are swayed by their artistic natures 
to such an extent that their architects design very com- 
plicated roofs, domes, cupolas, etc., on all their buildings ; 
and, since not many draftsmen are skilled in detailing 
such work, it follows that there must exist a demand for 
those with the necessary qualifications. 

Granting without question the great amount of queer 
roofs to be seen in South America, the conclusions drawn 
are quite wrong. It must be remembered that industrial 
work in South America and in Europe is regulated by 
very different customs from our own. 

The functions of the American engineering draftsman 
are carried out by two types of men. The first is merely 
a mechanical copyist, who makes tracings or show draw- 
ings from the sketches of engineers. His pay in the 
Argentine is about $65 per month, which, considering 
the high cost of living, is about equivalent to $50 in this 
country. He works slowly, but with skill, and produces 
drawings beautifully lettered and elaborately finished, 
often in colors. 

The second type is that of the German “techniker,” 
somewhat similar to the “designing” or “engineer drafts- 
man” of our better railway bridge drafting rooms. He 
is competent to and does design simple structures and 
prepares the detailed pencil drawings for the tracers. 
His pay is about $130, or, say equivalent to $100, and is 
very seldom increased. 

A “techniker” is a graduate of a “technikum” or school 
offering two-year courses in specialized branches of en- 
gineering. Its graduates are often men of much prac- 
tical experience, who have wished to study some of the 
theory underlying their work, and they rank consider- 
ably above the average American structural draftsman. 

There are many such men in South America, but fre- 
quently their place is filled by young Italian, German, 
Austrian or Scandinavian civil-engineer graduates of the 
great European universities, who are willing to work for 
small salaries while learning the language of the country 
or while “revalidating”* their degrees. 

The cost of living is particularly high in Buenos Aires, 
where American shoes cost $8 to $10 per pair, Stetson 
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hats $10 each, collars $2 per half dozen, etc. A small 
and uncomfortable room with meager board in the native 
style will cost $50 to $75 per month. In spite of these 
excessive expenses, many yeung Europeans have flocked 
to Brazil, Uruguay and the Argentine. Often these men 
have enjoyed excellent educational advantages; yet they 
are used to much lower salaries and more modest con- 
ditions of living than our young men, and hence are 
willing to work for the small wages mentioned. 

Only a few of the foreigners have been able to leave 
South America to return to their countries since the sea 
has been closed to merchant steamers. Great numbers 
will pour into the southern countries at the close of the 
war. It should be perfectly evident that our draftsmen, 
clerks and high-grade artisans, with all the national ig- 
norance of and disinclination to learn foreign languages, 
will be able to offer very little real competition to these 
men. 

The case is not very different for engineering gradu- 
ates. In the Argentine, for example, as I have shown 
in my letter in ENGINEERING News, Apr. 30, 1914, p. 
979, the cost of “revalidation” is so high, the time so 
long and the requisite knowledge of Spanish so unusual, 
that no private practice could ever be obtained. As 
employees of American companies, engineers are apt to 
become much dissatisfied with living conditions, unless 
the salaries paid are very high. 

It should, of course, go without saying that it is use- 
less to expect any success in South America unless one 
speaks Spanish or Portuguese. A large part of the pas- 
senger list of every steamer to Rio or the Plate is made 
up of soi-disant engineers “looking for a job.” Most 
of them return in a sadder and wiser frame of mind 
after a very short visit. The writer has even seen Amer- 
ican mechanics who have journeyed all the way to Buenos 
Aires “on speculation.” He is not speaking of the thresh- 
ing machine operators who come on contract. When it 
is realized that in Buenos Aires a 10-hr. day’s wage for 
brick masons is less than $2.50, or for carpenters $2, the 
utter folly of such “speculation” is seen. 

To turn to the more general aspects of the case: South 
America has no floating capital of its own and does not 
usually borrow it directly to accomplish public works of 
great magnitude, preferring rather to grant long-time 
concessions to foreign capitalists, who naturally purchase 
all supplies in their own countries. Thus the great port 
of Rosario was built, and is operated, by a French syn- 
dicate. Most of the railways are English. Mineral en- 
terprises are English and American. Many of the elec- 
tric plants and most of the quebracho forests are Ger- 
man. The meat-packing industry is fast being controlled 
by Americans. Only in accordance with the amounts that 
American capitalists are able to invest in other enterprises 
wilt engineering work be carried out with American 
materials. 

It is probable that England will keep the seas clear 
for her enormous commerce, which will continue with 
but temporary interruptions. With French wines, silks, 
objets d’art, ete., we do not compete. The opportunity, 
such as it is, presents itself to us to acquire the trade of 
Belgium and Germany in metals and manufactured 
goods. This may, perhaps, last only as long as the war. 
We are absorbing at present about all that is economically 





*“Revalidating” engineering degrees here means practi- 
cally the process of obtaining a license as Civil Engineer. 
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possible of South American products, and the general 
principles of commerce will act to prevent us entirely 
and permanently supplanting those countries, for they 
can consume very much more of the South American 
exports than we. 

Our opportunity is for establishing and extending the 
market for certain articles which we manufacture better, 
or more cheaply, than the European countries. Many oi 
these are already in the field, and others, such as electri- 
cal supplies (in which our present trade is weak), ce- 
ment, structural materials and small manufactured 
goods, could secure a decided foothold—only, however, in 
case our manufacturers. will adopt the most modern 
methods of selling. Let the market be seriously studied 
as to its likings, demands and possibilities. Spanish- 
speaking representatives, who have some understanding 
of the customer’s character, must be found. Unfortu- 
nately, these are few and far between. 

What I have said applies mainly to the East Coast 
countries. On the West Coast, our commerce and en- 
terprises have been developing for some years in a healthy 
manner. The opportunity for increases is good, but is 
strictly limited by a very much smaller population and 
purchasing power than in the princely East Coast re- 
publics. 

This letter is written not in pessimism, for many op- 
portunities do now exist for the wise and adaptable man- 
ufacturer, but as a warning against over-rashness on the 
part of adventuresome men, young or old. 

Cyrus T. Brapy, Jr. 


615 Lake St., Elmira, N. Y., Aug. 24, 1914. 
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The Waterproofing of the 


MusKogee Reservoir 

Sir: In one of your recent issues, there appeared 
a full-page advertisement dealing exclusively with the 
merits of a waterproofing material applied to the interior 
surface of a 6,000,000-gal. reservoir designed by tlie 
writer for the City of Muskogee, Okla. The inference in 
the advertisement is plain that the waterproofing is wholly 
responsible for the excellent results secured. 

The specifications covering the construction of this 
reservoir did not contemplate the use of any special 
waterproofing material. The only waterproofing called 
for was two coats of neat cement wash to be applied with 
a whitewash brush on the inside of the basin, the second 
coat to be applied before the first one had had time to 
get very hard. The writer is of the opinion that any 
special waterproofing for such a structure is unnecessary 
to secure the degree of water-tightness called for in the 
specifications under which the reservoir was constructed. 
However, as the contractor was under contract to keep 
the leakage within the limits of the specifications, he 
cannot be criticized for taking the additional precaution, 
entirely at his own expense, of mixing a patent water- 
proofing ingredient in the cement wash called for under 
the specifications. 

Under ordinary conditions, the writer is opposed to 
the use of waterproofing ingredients in the concrete or 
waterproofing applications to the exposed surface. It is 
far better to put the value of waterproofing materials 
into the concrete work itself by adding more cement and 
securing better workmanship. In general, the use of 
waterproofing ingredients or applications tends to poor 
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construction work, the contractor counting upon the 
waterproofing to materially help out careless construction. 
At Muskogee, Okla., the faithful work done by the con- 
tractor in mixing and placing the concrete was ample 
assurance to the writer that the'structure when completed 
would be water-tight within the limits of the specifica- 
ions. 

The writer has designed a number of reinforced-con- 
crete reservoirs in which neither waterproofing ingredi- 
ents nor applications were counted upon for water-tight- 
ness, and in many cases not only a water-tight but a 
practically damp-proof construction was obtained. That 
it is possible to obtain with concrete, water-tightness suf- 
ficient for all practical purposes is an established fact. 
In the past two years the writer has constructed four 
identical sewage pumping stations, three at Harrison, 
N. Y., and one at Moorestown, N. J., in which the pump- 
ing pits are constructed below the ground-water level and 
subjected to hydrostatic heads ranging from 7 to 10 ft. 
In three of these pumping stations, a satisfactory damp- 
proof construction was obtained. In the fourth case, 
the contractor had considerable trouble from leakage and 
sweating, which can only be attributed to poor workman- 
ship, and which necessitated the use of a waterproofing 
application to meet the requirements of the specifica- 
tions. 

In addition to the Agency Hill Reservoir, the writer 
also designed and constructed for the City of Muskogee, 
a 6,000,000-gal. reinforced-concrete settling basin in 
which no waterproofing ingredients or applications were 
used. The water-tightness of this structure came wel! 
within the specifications, which were similar to those for 
the Agency Hill Reservoir. 

ALEXANDER POTTER. 

Havana, Cuba, Aug. 20, 1914. 


NOTES AND QUERIES 


A Formula for Columns Subjected to Bending, given in our 
issue of Aug. 27, p. 452, by Prof. J. P. J. Williams, contained a 
slight typographical error. In the final formula for Ae, mid- 
dle of second column, the denominator should have the figure 
1 in place of the letter I. The corrected formula thus reads: 

ee 
aes 

A. M. V. "ah Chicago, Ill. inquires whether he can collect a 
claim from an insurance company for the loss of a chest con- 
taining a large number of records of work on engineering 
projects useful for reference, standard drawings, sets of 
tables and data, reports made in damage suits, etc. 

Insurance policies generally contain clauses exempting 
the company from liabilities for loss of documents. This is 
necessary for the protection of the company against claims 
of large amounts based on the value of such documents as 
notes, stocks, bonds, wills, etc. But such papers as those 
described by our correspondent which have a value for pur- 
poses of reference like the works in an engineer’s library, 
are not to be considered as documents and a reasonable valu- 
ation, based on their usefulness as a means of information, 
should be a valid basis for a claim against the insurance com- 
pany. 


Pulling Steel Sheet Piling from coffer-dams after the work 
is done is not always an easy matter. In some of the bridge 
foundation work for the Grand Trunk Pacific Ry. along the 
Fraser River, in British Columbia, the hoisting hook inserted 
in the hole in the pile would tear through the web, splitting 
pile to the top. In one case, the metal above the hole 
crumpled up in solid folds and developed such intense heat 
that the folds were welded together. 
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A Large Sewer Tunnel at St. 
Louis 


A costly piece of sewer work which has been undertaken 
at St. Louis, Mo., and which involves the unusual feature 
of working under pressure, is the Mill Creek joint dis- 
trict sewer. Its purpose is to relieve the old Mill Creek 
sewer, which is now working far beyond its capacity. 
The new sewer will be at a low level, as shown by the 
profile, Fig. 1, with drop shafts from several sewers 
above it. It will take the storm flow of the old sewer 
by means of a drop shaft near Vandeventer Ave. It 
will be 20,000 ft. in length, of which 18,200 ft. will be 
in rock tunnel, with 1800 ft. at the outfall built in open 
cut. The flow capacity is 3300 cu.ft. per sec. 
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the method of payment in tax bills, which necessitates 
the financing of the entire cost by the contractor. 

On account of congestion in the main valley, the sewe1 
is laid out along the ridge on the south side: ‘To the east 
of Theresa St. the territory is built up almost solidly. 
being in the old part of the city. Core borings with dia- 
mond drills were made at frequent intervals, in order to 
obtain a reliable knowledge of the depth and characte1 
of the rock. The tunnel will be driven from a number 
of shafts, the approximate location of which is shown on 
the plan. 

The tunnel is of horseshoe section, 1614 ft. high and 
161% ft. wide at the springing line. The principal sec- 
tions in tunnel and in open cut are shown in Fig. 2. 
For the tunnel, which will have 60 to 90 ft. of rock 
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Fig. 1. PLAN AND PROFILE oF THE NEw Mit. Creek Joint Districr Sewer, St. Louis, Mo. 


The special features of the work include the follow- 
ing: (1) The design of a sewer as a pressure tunnel in 
order to construct the tunnel as far as possible through 
solid rock; (2) the consequent level flow line; (3) di- 
version chambers with peculiar overflow weirs in order 
to conduct storm water to the tunnel and ordinary sew- 
age to the old Mill Creek sewer; (4) special drop shafts 
leading the flow from the diversion chambers in the 
high-level sewers into the tunnel; (5) the use of granite 
aggregate in the concrete work of the chambers and drop 
shafts; (6) the design of the reinforced-concrete section 
in open cut; (7%) protection of the outlet by reinforced- 


concrete sheet-piling; and (8) most important of all, 


cover, section (A) is to be used where the line of solid 
rock is more than 16 ft. above the springing, and section 
(B) where this line is 7 to 16 ft. above the springing on 
both sides. For open-cut work, with 25-ft. fill, section 
(C) is to be used in rock, and section (D) in soft ground. 
These latter sectionswill have ‘vitrified brick lining for 
the invert. The quantities are as follows: 


—Tunnel—— ——Open cut—— 


Sec. A Sec. B Sec. C Sec. D 
Excavation, cu.yd........ 11.74 13.39 5.89* oeue 
apes  cwtthta neat 
line), WOiesvccistene 2.88 4.53 2.61 4.91 
Vitrifiea brick Batic 2) 60.c0ks =< cenate 0.21 0.21 


Steel reinforcing bars, 
WOR aeccwsceccssessce§ cones sieace 112,500 298,000 


*Excavation below springing. 
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Fig. 2, Cross-Secrions or MILL Creek Joint District Sewer, St. Louis, ‘Mo. 


In regard to the system of payment, which limits the 
work to contractors having strong financial backing, the 
notice to bidders stated as follows: 

Payment is to be made by special tax bills, divided into 
three parts, the first payment being due 30 days after the 
work is completed and service had on the property holders 
by the sheriff; the second payment in one year, and the third 
and last payment in two years froin the time service is had 
on the property holders by the sheriff. All deferred payments 
will bear 6% interest; in case the property holder defaults on 
any payment, all becomes due and bears 8% interest. 

The work was let out in two sections, one of 9500 ft. 
(including the outlet), and the other of 10,500 ft. Both 
were let to the Carter Co., of New York, as the lowest 
bidder. The contract prices were, respectively, $1,399,- 
924 and $1,672,530, while the estimates were $1,500,000 
and $1,700,000. The work is under the direction of 
J. A. Hooke, sewer commissioner. For plans and in- 
formation we are indebted to W. W. Horner, principal 
assistant engineer of the Sewer Department, Board of 
Public Improvements. 


x 
Railways in Time of War 


By H. Raynar WILson* 


The terrible war now raging on the European Con- 
tinent has drawn attention to the important part played 
by railways in the mobilization and transport of troops, 
horses, guns, stores and commissariat. The importance of 
securing absolute possession of the lines and untrammeled 
passages for the trains was so great in England that the 
railways passed automatically into the possession of the 
State by an Order in Council made on Aug. 4, the day 
when war between Great Britain and Germany was de- 
clared. British railways are now under the control of an 
Executive Committee composed of the General Mana- 
gers of nine of the principal English Railways and of the 
leading Scottish Railway. Power to do this was obtained 
in 1871 by “The Regulation of Forces Act.” This legis- 


*96, Hurlingham Road, London, S. W., England. 


lation allows the State to take possession of “any railroad 
[or tramway] in the United Kingdom and of the plant 
belonging thereto.” Full compensation, as may be agreed 
between the parties for any loss or injury they may have 
sustained by the exercise of the powers is to be paid; in 
case of dispute the amount to be settled by arbitration. 

On the European Continent the railways of Germany 
and Belgium are State-owned, and those of France, Aus- 
tria and Russia that are not actually State-owned are 
practically so. In Germany there are, it is known, lines 
strategically laid out for military purposes, whilst in 
France the lines principally concerned, that is, the 
Northern and the Eastern, although privately owned, 
have always been recognized as of importance when the 
day arrived that found France again at war with her 
Eastern neighbor. It will also be remembered that it is 
claimed that military considerations contributed greatly 
to the plans of Bismarck for the State purchase of the 
railways of Prussia. 

No railway in Great Britain has been constructed in 
which military considerations have entered ; the only ben- 
efits that have weighed have been those of the public. 
There has, however, been a railway proposed that has se- 
cured not only the approval but the support of the mili- 
tary authorities. This was for a time known as the Outer 
London, which was to link up, on the outskirts of London, 
some of the southern and some of the northern lines. The 
proposals have been before Parliament on three occasions 
but, strange to relate, in view of the present terrible 
events, they have been rejected. 

British railways enjoy several advantages in the mat- 
ter of transportation of troops. There is, for instance, 
the short distance between the main centers. From Aber- 
deen, in the north of Scotland, to London, is 520 miles; 
from Edinburgh to London, 400 miles; Carlisle to Lon- 
don, 300 miles; Liverpool to London, 190 miles; Ply- 
mouth to London, 220 miles, and so on. Then, practic- 
ally, all the lines are double-tracked—all those used fer 
military purposes certainly are—and the main lines are 
quadrupled. Yet another benefit is that all are protected 
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by the absolute block system, but the stations being so 
close together, the permissive system can be readily 
adapted. 

But the two chief advantages lie in the numerous alter- 
native routes and the nearness of the stations to each 
other. There are, for instance, three routes, all direct, 
between London and Portsmouth, four between London 
and York, four between London and Liverpool, three 
between Liverpool and Hull. The benefit of the short dis- 
tance between stations is that supposing troops are being 
sent from the area A to the port of F ; they can be entrain- 
ed at B, C, D, three stations in the neighborhood of A, and 
detrained at F, G, H, three stations in the vicinity of E. 
This, if trains are to be run at ten-minute intervals, would 
give half an hour for each train to load at B, C and D, 
respectively, and the same time at F, G, H, for unload- 
ing. 

At the time of writing no details are available as to 
the movements of trains in Great Britain. 

Before leaving this subject, it may be of interest to 
American readers to learn that Major-General Klein, an 
officer of high rank in the German army, strongly objects 
to the electrification of the main lines of Germany, be- 
cause the destruction of a power house, or of the elec- 
trical supply, might seriously affect the rapid mobilization 
of troops. He also points out that Socialism was very 
strong in the ranks of electrical workers, which might 
be another adverse factor. 

This warning was issued about 18 months ago, and in it 
the writer sees an explanation for the delay in opening 
electric traction through the Mount Cenis tunnel dividing 
France and Italy. Trains have been worked electrically 
on the Italian side between Bussoleno and the frontier 
town Bardonecchia for over a year. The writer, when 
visiting the works in June of this year, asked why 
they did not run through to Modane, in France, seeing 
that the installation was complete throughout. He was 
told that it was for international political reasons. 


NEWS NOTES 


Ohio Road Improvement Work is progressing with un- 
precedented speed. Before Jan. 1, 1915, it is expected to 
have approximately 900 miles of road under contract for 
improvement. [Ohio State Highway Department Monthly.] 


A Headgate on the Welland Canal Was Carried Away at 
Lock No. 6, St. Catherine’s, Ont., on Aug. 23, by the steamer 
“John K. Ketchem,” owned by the Reid Wrecking Co. A 
footgate was also torn away, and the steamer dropped to 
the lower reach. The damage was small and traffic was not 
interrupted more than four hours. 


A Gasoline-Tank Car Exploded near Savoie, La., on Aug 
28, killing four men and seriously injuring three others. The 
car was part of a freight of the New Orleans, Texas & 
Mexico R.R. Press dispatches state that the explosion fvl- 
lowed the slipping of a chain attached to the car. It is 
thought that a spark might have been struck in this manner 
and ignited the gasoline. 


Three Railway Bridges Burned—aA bridge over the Ohio 
River ,at the foot of Sixth St., Cincinnati, Ohio, burned on 
Aug. 24. A bridge of the Wabash R.R. burned one mile east 
of Wilcox, Mo., on Aug. 16. The structure was about 200 ft. 
long and 30 ft. high. On Aug. 18, the pile approach to the 
little Pappio Bridge of the Union Pacific Ry., near Omaha, 
Neb., was destroyed by fire. 


A Marine Collision between the “Admiral Sampson,” of 
the Pacific-Alaska Navigation Co., and the Canadian Pacific 
steamer “Princess Victoria” resulted in the sinking of the 
“Admiral Sampson” off Point-No-Point, Wash., on Aug. 26. 
Press reports state that the steamer sank in four minutes, 
with a loss of 11 lives. It is alleged that neither vessel was 
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making more than three knots an hour, in a heavy fog. The 
“Victoria” rammed the other vessel directly on a line with 
the after hatch, opening a 12-ft. gash in the hull, where fuel 
oil was stored, crushing several large containers. The oil 
caught fire. The “Victoria,” which had kept her nose pressed 
into the hole, backed away as the flames enveloped both 


vessels. The lost vessel was of 2262 gross tonnage and 16 
years old. 


Improved Engineering Conditions in New York State—In 
the past two weeks the paper mill industry in northern New 
York has shown marked improvement owing to conditions 
arising from the European war. There seem to be several 
causes, such as the impossibility of securing foreign sulphite 
pulp much of which has come from Germany and Scandinavia, 
the uncertainty of obtaining material for ground-wood pulp 
from Canada as rapidly as usual, and the increased demand 
for extra editions of newspapers. This particular commercial 
improvement has materially brightened the prospects of en- 
gineering work generally in this locality where a large 
amount of civil and mechanical design has been held in 
abeyance. 


Rules for Storing Gasoline in New York State were re- 
cently formulated by Fire Marshal Ahearn, as follows: 


On and after Dec. 1 all existing buildings or other struc- 
tures used as garages, with a capacity for housing more than 
four vehicles, shall immediately comply with the orders of 
the State Fire Marshal. 

Repair shops shall not be maintained within a garage. 

Torches, forges, fire or flame, or any electrical apparatus 
capable of emitting an exposed spark shall not be used 01 
maintained in a garage or motor-vehicle shop. Heating shall 
be by steam or hot water. 

No person shall conduct or maintain a garage, or keep or 
store any volatile inflammable liquid in connection therewith 
without a license or permit being obtained therefor, in accord- 
ance with the provisions of the State Fire Marshal law. 

Gasoline or naphtha tanks will not be allowed under side- 
walks. For those already installed reasonable time will be 
gi en to have them removed and reinstalled in compliance 
with the orders of the department. 

Gasoline or naphtha tanks must be buried at least 3 ft. 
from iae surface of the ground and proper piping connected 
to garage or curb outlet. 

Smoking is at all times prohibited in garages. 

No pits will hereafter be allowed. 

No building or parts thereof shall be converted into a 
garage or used as such unless of fireproof construction. 


Sand-Lime Brick Produced in the United States in 1913 
was valued at $1,238,325, and represented the work of 68 
firms. The value of sand-lime brick marketed and the num- 
ber of operating plants which reported to the U. S. Geo- 
logical Survey rose rapidly until 1907. In 1908 there was 
a decrease, in common with other industries. In 1909 and 
1910 there were slight increases; in 1911 the lowest valu: 
($897,664) was reached since 1904. In 1912 and 1913 there 
were gains, the total for 1913 being the maximum, though 
the number of active firms reporting was three less than in 
1912. Last year the number of bricks manufactured was 
189,659 M. The average price per M. for common sand-lime 
brick was $6.27 in 1913, as compared to $6.46 in 1912, and 
$6.09 in 1911; for front brick it was $10.61 in 1913, as 
against $10.41 in 1912, and $9.53 in 1911. 

Michigan has been the leading state in number of plants 
and in value of production of sand-lime brick since the be- 
ginning of the industry in this country, with the exception 
of 1906. Twelve plants reported for 1913. The second state 
in number of operators was New York, which reported five. 


Building Troubles in Russia—From a recent number of 
“Le Genie Civil” it appears that the number of building 
accidents, particularly those taking place during the con- 
struction of private dwellings, in St. Petersburg, Russia, has 
led the Russian Imperial Technical Society to initiate an 
investigation into the causes of the accidents. This investi- 
gaticn has shown that the owners of these dwellings and 
more particularly the contractors, are generally lacking tin 
any technical instruction, and, in addition, that there does 
not exist any competent municipal control able to make up 
for these defects in experience and knowledge. It also 
appears that there are no rules limiting the load which can 
safely be supported by different materials or different types 
of construction and that the contractors always are trying 
to make the low price material work as much as possible. 
Finally, they decided that in addition to the ignorance of the 
builders, there was a decided lack of understanding between 
the builders and their workmen. 

To remedy these defects the investigators recommended 
that the city organize a building department with authority 
to supervise private construction and to fix maximum loads 
which should be allowed. To limit the use of poor material 
the committee recommended that a severe penalty should 
be imposed for the purchase of poor material, particularly 
when that material resulted in failure. To increase the 
knowledgé¢ of construction among both workmen and super- 
iors the investigators concluded that it would be necessary 
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In regard to the system of payment, which limits the 
work to contractors having strong financial backing, the 
notice to bidders stated as follows: 


Payment is to be made by special tax bills, divided into 
three parts, the first payment being due 30 days after the 
work is completed and service had on the property holders 
by the sheriff; the second payment in one year, and the third 
and iast payment in two years froin the time service is had 
on the property holders by the sheriff. All deferred payments 
will bear 6% interest; in case the property holder defaults on 
any payment, all becomes due and bears 8% interest. 

The work was let out in two sections, one of 9500 ft. 
(including the outlet), and the other of 10,500 ft. Both 
were let to the Carter Co., of New York, as the lowest 
bidder. The contract prices were, respectively, $1,399,- 
924 and $1,672,530, while the estimates were $1,500,000 
and $1,700,000. The work is under the direction of 
J. A. Hooke, sewer commissioner. For plans and in- 
formation we are indebted to W. W. Horner, principal 
assistant engineer of the Sewer Department, Board of 
Public Improvements. 


* 
Railways in Time of War 


By H. Raynar Witson* 


The terrible war now raging on the European Con- 
tinent has drawn attention to the important part played 
hy railways in the mobilization and transport of troops, 
horses, guns, stores and commissariat. The importance of 
securing absolute possession of the lines and untrammeled 
passages for the trains was so great in England that the 
railways passed automatically into the possession of the 
State by an Order in Council made on Aug. 4, the day 
when war between Great Britain and Germany was de- 
clared. British railways are now under the control of an 
Executive Committee composed of the General Mana- 
gers of nine of the principal English Railways and of the 
leading Scottish Railway. Power to do this was obtained 
in 1871 by “The Regulation of Forces Act.” This legis- 
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Vol. 72, No. 10 


G NEWS 


TYPE CG IN ROCK 


Sections im Open Cut 


Cross-Sections oF MILL Creek Jomnt District Sewer, St. Lovis, ‘Mo. 


lation allows the State to take possession of “any railroad 
[or tramway] in the United Kingdom and of the plant 
belonging thereto.” Full compensation, as may be agreed 
between the parties for any loss or injury they may have 
sustained by the exercise of the powers is to be paid; in 
case of dispute the amount to be settled by arbitration. 

On the European Continent the railways of Germany 
und Belgium are State-owned, and those of France, Aus- 
tria and Russia that are not actually State-owned are 
practically so. In Germany there are, it is known, lines 
strategically laid out for military purposes, whilst in 
France the lines principally concerned, that is, the 
Northern and the Eastern, although privately owned, 
have always been recognized as of importance when the 
day arrived that found France again at war with her 
Eastern neighbor. It will also be remembered that it is 
claimed that military considerations contributed greatly 
to the plans of Bismarck for the State purchase of the 
railways of Prussia. 

No railway in Great Britain has been constructed in 
which military considerations have entered ; the only ben- 
efits that have weighed have been those of the public. 
There has, however, been a railway proposed that has se- 
cured not only the approval but the support of the mili- 
tary authorities. This was for a time known as the Outer 
London, which was to link up, on the outskirts of London, 
come of the southern and some of the northern lines. The 
proposals have been before Parliament on three occasions 
but, strange to relate, in view of the present terrible 
events, they have been rejected. 

British railways enjoy several advantages in the mat- 
ter of transportation of troops. There is, for instance, 
the short distance between the main centers. From Aber- 
deen, in the north of Scotland, to London, is 520 miles; 
from Edinburgh to London, 400 miles; Carlisle to Lon- 
don, 300 miles; Liverpool to London, 190 miles; Ply- 
mouth to London, 220 miles, and so on. Then, practic- 
ally, all the lines are double-tracked—all those used fer 
military purposes certainly are—and the main lines are 
quadrupled. Yet another benefit is that all are protected 





cee 


September 3, 1914 


by the absolute block system, but the stations being so 
close together, the permissive system can be readily 
adapted. 

But the two chief advantages lie in the numerous alter- 
native routes and the nearness of the stations to each 
other. There are, for instance, three routes, all direct, 
between London and Portsmouth, four between London 
and York, four between London and Liverpool, three 
between Liverpool and Hull. The benefit of the short dis- 
tance between stations is that supposing troops are being 
sent from the area A to the port of # ; they can be entrain- 
ed at B, C, D, three stations in the neighborhood of A, and 
detrained at F, G, H, three stations in the vicinity of Z. 
This, if trains are to be run at ten-minute intervals, would 
give half an hour for each train to load at B, C and D, 
respectively, and the same time at F, G, H, for unload- 
ing. 

At the time of writing no details are available as to 
the movements of trains in Great Britain. 

Before leaving this subject, it may be of interest to 
American readers to learn that Major-General Klein, an 
officer of high rank’in the German army, strongly objects 
to the electrification of the main lines of Germany, be- 
cause the destruction of a power house, or of the elec- 
trical supply, might seriously affect the rapid mobilization 
of troops. He also points out that Socialism was very 
strong in the ranks of electrical workers, which might 
be another adverse factor. 

This warning was issued about 18 months ago, and in it 
the writer sees an explanation for the delay in opening 
electric traction through the Mount Cenis tunnel dividing 
France and Italy. Trains have been worked electrically 
on the Italian side between Bussoleno and the frontier 
town Bardonecchia for over a year. The writer, when 
visiting the works in June of this year, asked why 
they did not run through to Modane, in France, seeing 
that the installation was complete throughout. He was 
told that it was for international political reasons. 


NEWS NOTES 


Ohic Road Improvement Work is progressing with un- 
precedented speed. Before Jan. 1, 1915, it is expected to 
have approximately 900 miles of road under contract for 
improvement. [Ohio State Highway Department Monthly.] 


A Headgate on the Welland Canal Was Carried Away at 
Lock No. 6, St. Catherine’s, Ont., on Aug. 23, by the steamer 
“John K. Ketchem,” owned by the Reid Wrecking Co. A 
footgate was also torn away, and the steamer dropped to 
the lower reach. The damage was small and traffic was not 
interrupted more than four hours. 


A Gasoline-Tank Car Exploded near Savoie, La., on Aug 
28, killing four men and seriously injuring three others. The 
car was part of a freight of the New Orleans, Texas & 
Mexico R.R. Press dispatches state that the explosion fvl- 
lowed the slipping of a chain attached to the car. It Is 
thought that a spark might have been struck in this manner 
and ignited the gasoline. 


Three Rallway Bridges Burned—A bridge over the Ohio 
River ,at the foot of Sixth St., Cincinnati, Ohio, burned on 
Aug. 24. A bridge of the Wabash R.R. burned one mile east 
of Wilcox, Mo., on Aug. 16. The structure was about 200 ft. 
long and 30 ft. high. On Aug. 18, the pile approach to the 
little Pappio Bridge of the Union Pacific Ry., near Omaha, 
Neb., was destroyed by fire. 


A Marine Collision between the “Admiral Sampson,” of 
the Pacific-Alaska Navigation Co., and the Canadian Pacific 
steamer “Princess Victoria” resulted in the sinking of the 
“Admiral Sampson” off Point-No-Point, Wash., on Aug. 26. 
Press reports state that the steamer sank in four minutes, 
with a loss of 11 lives. It is alleged that neither vessel was 
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making more than three knots an hour, in a heavy fog. The 
“Victoria” rammed the other vessel directly on a line with 
the after hatch, opening a 12-ft. gash in the hull, where fuel 
oil was stored, crushing several large containers The oil 
caught fire. The “Victoria,” which had kept her nose pressed 
into the hole, backed away as the flames enveloped both 
vessels. The lost vessel was of 2262 gross tonnage and 16 
years old. 


improved Engineering Conditions in New York State—In 
the past two weeks the paper mill industry in northern New 
York has shown marked improvement owing to conditions 
arising from the European war. ‘There seem to be several 
causes, such as the impossibility of securing foreign sulphite 
pulp much of which has come from Germany and Scandinavia, 
the uncertainty of obtaining material for ground-wood pulp 
from Canada as rapidly as usual, and the increased demand 
for extra editions of newspapers. This particular commercial 
improvement has materially brightened the prospects of en 
gineering work generally in this locality where a large 
amount of civil and mechanical design has been held in 
abeyance. 


Rules for Storing Gasoline in New York State were re- 
cently formulated by Fire Marshal Ahearn, as follows: 


On and after Dec. 1 all existing buildings or other struc- 
tures used as garages, with a capacity for housing more than 
four vehicles, shall immediately comply with the orders of 
the State Fire Marshal. 

Repair shops shall not be maintained within a garage. 

Torches, forges, fire or flame, or any electrical apparatus 
capable of emitting an exposed spark shall not be used or 
maintained in a garage or motor-vehicle shop. Heating shall 
be by steam or hot water. 

No person shall conduct or maintain a garage, or keep or 
store any volatile inflammable liquid in connection therewith 
without a license or permit being obtained therefor, in accord- 
ance with the provisions of the State Fire Marshal law. 

Gasoline or naphtha tanks will not be allowed under side- 
walks. For those already installed reasonable time will be 
g' en to have them removed and reinstalled in compliance 
with the orders of the department. 

Gasoline or naphtha tanks must be buried at least 3 ft. 
from ‘tae surface of the ground and proper piping connected 
to garage or curb outlet. 

Smoking is at all times prohibited in garages. 

No pits will hereafter be allowed. 

No building or parts thereof shall be converted into a 
garage or used as such unless of fireproof construction. 


Sand-Lime Brick Produced in the United States in 1912 
was valued at $1,238,325, and represented the work of 68 
firms. The value of sand-lime brick marketed and the num- 
ber of operating plants which reported to the U. 8S. Geo- 
logical Survey rose rapidly until 1907. In 1908 there was 
a decrease, in common with other industries. In 1909 and 
1910 there were slight increases; in 1911 the lowest valu: 
($897,664) was reached since 1904. In 1912 and 1913 there 
were gains, the total for 1913 being the maximum, though 
the number of active firms reporting was three less than in 
1912. Last year the number of bricks manufactured was 
189,659 M. The average price per M. for common sand-lime 
brick was $6.27 in 1913, as compared to $6.46 in 1912, and 
$6.09 in 1911; for front brick it was $10.61 in 1913, as 
against $10.41 in 1912, and $9.53 in 1911. 

Michigan has been the leading state in number of plants 
and in value of production of sand-lime brick since the be- 
ginning of the industry in this country, with the exception 
of 1906. Twelve plants reported for 1913. The second state 
in number of operators was New York, which reported five. 


Building Troubles in Russia—From a recent number of 
“Le Genie Civil” it appears that the number of building 
accidents, particularly those taking place during the con- 
struction of private dwellings, in St. Petersburg, Russia, has 
led the Russian Imperial Technical Society to initiate an 
investigation into the causes of the accidents. This investi- 
gaticn has shown that the owners of these dwellings and 
more particularly the contractors, are generally lacking In 
any technical instruction, and, in addition, that there does 
not exist any competent municipal control able to make up 
for these defects in experience and knowledge. It also 
appears that there are no rules limiting the load which can 
safely be supported by different materials or different types 
of construction and that the contractors always are trying 
to make the low price material work as much as possible. 
Finally, they decided that in addition to the ignorance of the 
builders, there was a decided lack of understanding between 
the builders and their workmen. 

To remedy these defects the investigators recommended 
that the city organize a building department with authority 
to supervise private construction and to fix maximum loads 
which should be allowed. To limit the use of poor material 
the committee recommended that a severe penalty should 
be imposed for the purchase of poor material, particularly 
when that material resulted in failure. To increase the 
knowledge of construction among both workmen and super- 
iors the investigators concluded that it would be necessary 
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for the higher technical societies to create some technical 
societies of a lower order which might give instruction to 
workr> Finally, the commission recommended that there 
should be an employer’s liability law which would insure 
workmen against accident caused by the negligence of their 
superiors. 


The Tai Tam Tuk Reservoir, now under construction for 
the water supply of Hongkong, China, will have a storage 
capacity of 1,800,000,000 U. 8S. gal. According to a _ brief 
note in the “Indian and Eastern Engineer” for July, 1914, 
the reservoir “is designed to catch the overflow from the 
Tai Tam proper, and the Tai Tam intermedite reservoirs.” 
Thus far, the construction has proceeded to the extent of 
diverting streams and making it possible to store 60,000,000 
U. 8S. gal. for use by pumping. The construction work “is 
being carried out under the supervision of the Public Works 
Department,” and will require five years more for completion. 


The Annual Improvement Work on Missouri Roads by 
volunteer laborers took place Aug. 19, 20 and 21. It is stated 
in newspaper reports that the number of volunteers was less 
by 50,000 than the number which turned out last year, when 
the scheme was inaugurated; but this is made a matter of 
congratulation by stating that many residents of cities 
turned out last year, who proved to be more ornamental 
than useful; while this year the volunteers were farmers and 
country residents capable of doing a day’s work. Governor 
Major spent the whole three days with a gang of 25 convicts. 
The Governor is optimistic enough to believe the state is a 
gainer by $1,500,000 as a result of the three days of popular 
road work. 


Trade of the United States With Other American Coun- 
tries in the year ending June 30, 1914, aggregated $1,303,- 
000,000, or 30% of the commerce handled by domestic ports. 
Of this, 956 million was with North America and 347 million 
with South America, according to recent statistics of the 
Department of Commerce, Washington, D. C. Imports from 
North American countries into the United States, valued at 
$427,000,000, were chiefly from Canada, Cuba, Mexico, Central 
America and the British West Indies. Exports to these 
countries, amounting to $529,000,000, were chiefly to Canada; 
next come Cuba, Central America and Mexico. Although the 
trade of the United States is very extensive in North America, 
this is not the case in South America. In Argentina, Brazil 
and Chile, for instance, only about 15% of the imports were 
from this country. 


The Last Spike on a new railroad was driven at Nova, 
Ohio, Aug. 17. This event, now rare in the East, marked the 
completion of the Lorain, Ashland & Southern R.R., 78 miles 
long. It begins with a belt line at Lorain, on Lake Erie, and 
runs south to Custaloga, on the Pittsburgh, Fort Wayne & 
Chicago R.R. (Pennsylvania System). It crosses two branches 
of the Lake Shore & Michigan Southern, the Wheeling & 
Lake Erie, the Cleveland, Cincinnati, Chicago & St. Louis, the 
Northern Ohio, the Baltimore & Ohio and the Erie roads. 
Most of the line has been built within a year and a half, 
though the 20-odd miles between the Erie and Pennsylvania 
Lines (Custaloga and Ashland) has been built 15 years. The 
road is capitalized for about $4,500,000, or $56,000 per mile. 
Full schedule operation will begin Sept. 1. Freight will be 
hauled by steam trains and passengers by storage-battery 
cars. 


Another Concreting Record at Arrowrock Dam—The June 
“Reclamation Record” gave what was believed to be a world’s 
record for concrete placing with 1-yd. mixers, made at the 
Arrowrock Dam, Boise Project, in April, 1914. The record 
was broken during May, according to July-August issue of 
the same journal. The following figures for the two months 
show that the April record was substantially exceeded in 
every particular during May: 

y 

Total yardage for the month 51,490 
Number hours per shift 
Number shifts per day 
Number hours per day 
Number l-yd. mixers. 
Number mixer hours per day 
Number working days 
Number mixer hours. 
Number mixer hours delay 
Number mixer hours, delay deducted... 
Average yardage per day ° 
Average yardage per 1-yd. mixer per day.. 586 
Average yardage per i-yd. mixer per hour, 

delays deducted 42.2 

A Remarkable Highway Bridge—For 16 months, a brick 
pavement with a concrete foundation on a rural road in 
Cuyahoga County, Ohio, has bridged a gap 80 ft. long and 
7 ft. wide over a washed-out roadbed. The pavement was 
illustrated in “Engineering News” of Oct. 9, 1913, p. 695. 
According to the August issue of “Dependable Highways,” 
the new publication of National Paving Brick Manufacturers 
Association, this same pavement is still in use, with no other 
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safeguards than a few timber props and a guard rail to 
keep vehicles from venturing over the edge of the projectinz 
shelf. The pavement is near Tinker’s Creek, on the Dunham 
road, where the washout occurred in March, 1913. It is said 
that after the washout, the road authorities attempted to 
break up the pavement with sledge hammers, but it resisted 
so tenaciously that traffic was allowed on it; and the road 
has been in use ever since. The chief cause of delay in back- 
filling the road foundation has been a project to divert the 
road to a new location. 


Iron Ore Output in 1913 Largest—The crude iron ore 
mined in the United States in 1913 amounted to about 62 
million. long tons, compared with 55 million in 1912, an in- 
crease of about 12%. The iron ore shipped from the mines 
in 1913 was about 60 million tons, valued at $131,000,000, 
compared with about 57 million tons, valued at $107,000,000 in 
1912. The average price of ore per ton for the whole coun- 
try in 1913 was $2.19, compared with $1.88 in 1912. These 
statistics include the ore used for fluxing other metallic 
ores at smelters in the Middle and Western States, but do 
not include the iron ore sold for the manufacture of paint. 
The latter ore in 1913 amounted to about 17,000 tons, valued 
at $45,000. 

Iron ore was mined in 28 states in 1913; the five largest 
producers were; Minnesota, Michigan, Alabama, New York 
and Wisconsin. The output of the Minnesota iron ranges 
amounted to five-eighths of the total. The Lake Superior 
district, comprising all the mines in Minnesota and Mich- 


igan and those in northern Wisconsin, mined 84.5% of the 
total. 


A Report on the Reservoir Break at Turlock, Calif., de- 
scribed in “Engineering News,” July 9, 1914, has been made 
by a committee of the affiliated commercial organizations of 
this irrigation district, confirming the probable causes set 
forth before. The report states (1) that the water forced 
its way through the south wing of the outlet gate on account 
of poor workmanship, (2) that the break was due to faulty 
filling behind the concrete bank lining, (3) that the fills 
along the north side of the Davis reservoir are faulty and 
porous, (4) that abnormal and alarming flows preceded the 
break but that the operating officials did not heed the 
warning. It is also reported (5) that the gate proper is 
undamaged, and (6) that there is good material available 
for an impervious earth fill. The committee recommends (1) 
strengthening all present fills “under the advice and im- 
mediate supervision of a first-class experienced engineer,” 
and (2) appointing a general manager and superintendent 
for the district of “acknowledged ability and experience,” 
to have control and supervision of the entire irrigation sys- 
tem, of the employing and discharging of employees, of the 
purchasing of supplies and auditing of bills. Several of the 
district directors have resigned. 


An Ocean Car Ferry Steamer for through freight service 
between the United States and Cuba is being built for the 
Florida East Coast Ry. by the William Cramp & Sons Ship 
& Engine Building Co., at Philadelphia. It will run between 
Key West and Havana. It resembles the car-ferry steamers 
operating on Lake Michigan, having the bow and sides car- 
ried up to a deck over the track deck, so as to give a high 
freeboard in rough weather, while the stern is open for the 
passage of cars. The stern end of the track deck is shaped 
to fit the recessed end of the landing pier, so as to adjust the 
boat and shore tracks in proper line. The boat was designed 
originally to*be 410 ft. long, carrying 36 cars, but as built 
it is 350 ft. long and has capacity for 30 cars. It is 57 ft. 
wide and 22 ft. deep, and has a speed of 12 knots with 2300 
tons cargo load. There are four tracks, and when the cars 
are in place their bodies are supported by jacks, so that they 
cannot swing on the truck springs when the vessel is roll- 
ing. The double bottom has tanks for feed water and for 
water ballast when the vessel is light. There are also twu 
tanks for carrying molasses, with pump equipment for han- 
dling this cargo. 

The machinery consists of two triple-expansion engines, 
developing 3000 hp. at 100 r.p.m., and steam is supplied by 
Scotch marine boilers. Special arrangements are made for fit- 
ting guns to adapt the boat to naval or transport service. 
The officers’ and crew’s quarters are in superstructure on the 
upper deck.: The boat is nearly ready for launching and will 
be named the “Henry M. Flagler,” after the late president of 
the railway, who originated the idea of the Key West exten- 
sion (with its ocean viaduct) and the Cuba car ferry. 


Proposed Municipal Water-Works for Birmingham, Ala., 
were reported upon by Julian Kendrick, City Engineer, on 
Aug. 17. This report is printed in full in the Birmingham 
“Age-Herald” of Aug. 18, from which we have taken the 
following: Mr. Kendrick reports that a municipal plant can 
be built on the Coosa River, where there is enough water 
to supply a city several times the size of Birmingham. The 
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site of the proposed pumping plant is at Glover Ferry be- 
tween the proposed location of Locks 7 and 8, near the point 
where the Atlanta, Birmingham & Atlantic R.R. crosses the 
river. From the pumping plant a 48-in. force main is de- 
signed to be laid by way of Sterretts, passing through Coosa 
and Oak Mountains by means of tunnels, to a reservoir and 
filter site, near East Irondale, thence to the city’s distri- 
bution system. The pumping plant will consist of one 12,- 
000,000-gal. and two 8,000,00-gal. pumping engines—a total 
pumping capacity of 28,000,000 gal. per day. The pumps will 
operate against a head of 460 ft. The force main will be 
117,600 ft., or 22.3 miles long. 

Two storage reservoirs are planned at Slades Mountain 
with a total capacity of 300,000,000 gal. at an elevation of 
800, or 35 ft. above the surface of the distributing reservoirs 
of the Birmingham Water Works Co. The proposed filter 
plant is designed to take 26,000,000 gal. per day. From the 
filter plant to the city’s distribution mains, 32,000 ft. of 48-in. 
main will be required, and it is planned to spend about 
$1,500,000 on the distribution system. The estimated cost 
of the whole is approximately $4,500,000. 

Under the present contract with the Birmingham Water 
Works Co., the city is required to pay l5ic. per 1000 gal. 
for water, $55 per year for each fire hydrant, and the rate 
to private consumers ranges from 8c. to 30c. per 1000 gal. 
Mr. Kendrick reports that the city can sell water from the 
proposed plant for 10c. per 1000 gal. at a net profit of $52,560 
per annum. 


Temperatures of Ingots and Rails in Rail Rolling were 
measured by the Bureau of Standards at four rolling mills 
recently. The purpose was to determine prevailing practice 
regarding rail-rolling temperatures, find out what the shrink- 
age clause in rail specifications amounts to and determine if 
possible what parallel there is between physical properties 
of rails and rolling temperatures. 

There is practical uniformity among the several mills for 
the rolling temperatures of ingots for steel rails, the range 
being from 1975° F. to 2085° F. There is no very consider- 
able difference among the finishing temperatures of the rails 
at the hot saws, the range being about 1615° F. to 1815° FP, 
the average, 1715° F.. is 520° above the critical range of rail 
steel. Chemical analyses and micrographic examinations, to- 
gether with tests of the chemical properties from samples of 
the rail whose tempertures have been observed, showed no 
particular relation between these various factors and the 
rolling temperatures. 

The observations covered both openhearth and bessemer 
steel, the former having 0.65 to 0.70% carbon, and the latter 
0.40 to 0.50% carbon. The melting points of the steel range 
from about 2680° F. to nearly the melting point of iron at 
2786°. The critical point of the steel on heating was about 
1350°, and on cooling —about 1230°. 

The doefficient of expansion for openhearth and bessemer 
steel was found to be different. Between 0 and 1800° F. 
the linear coefficient per degree Fahrenheit was 0.0000081 for 
bessemer, and 0.0000087 to 89 for openhearth. On this basis 
the shrinkage allowance of 6% in. in 33 ft. fixed by the 
American Society for Testing Materials in 1909 specifications 
allows temperatures of 1947° F. to 2055° F., which is very far 
above the critical range of the steel. Thus the specification, 
the Bureau points out, does not serve its avowed purpose of 
limiting the finishing temperature to a value slightly above 
the critical range. 


PERSONALS 


Mr. J. W. Barrie, Principal Assistant Engineer of the 
Florida East Coast Ry., has resigned, and the office has been 
abolished. 


Dr. George F. Swain, Past-President of the American 
Society of Civil Engineers, of Harvard University, was mar- 
ried on Aug. 21 to Mrs. Mary Augusta Rand, daughter of 
Mrs. George W. Batchelder, of Ipswich, Mass. 


Mr. Fred. W. Lepper, M. Am. Soc. C. E., recently Super- 
visor of Construction of the building of the Bureau of En- 
graving and Printing, Washington, D. C., has been transferred 
to Augusta, Ga. to supervise the construction of the new 
Post Office building. 


Mr. H. A. Butz, for the past four years Chief Engineer 
of the Dominion Iron & Steel Co., Ltd., Sydney, Nova Scotia, 
has resigned. The company has discontinued all construction 
work for an indefinite period, due to present war conditions. 
Mr. Butz was formerly with the Garrett-Cromwell Engineer- 
ing Co., Cleveland, Ohio. ; 
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Mr. Morgan K. Barnum, recently General Mechanical In- 
spector of the Baltimore & Ohio R.R., has been promoted to 
be Superintendent of Motive Power, with headquarters at 
Baltimore. He is a graduate of Syracuse University, class 


of 1884, and began his railway experience as a special ap- 
prentice in the shops of the New York, Lake Erie & Western 
R.R. at Susquehanna, Penn 


Mr. Hale Holden, Vice-President of the Chicago, Burling- 
ton & Quincy R.R., has been elected President to succeed 
the late Darius Miller, whose death was noted in our issue 
of last week. Mr. Holden was born in Kansas City, Mo., in 
1869, and is a graduate of Williams College and Harvard Law 
School. His railway service began in 1907, and from 1910 
to 1912 he was General Attorney of the Chicago, Burlington 
& Quincy R.R. 


Mr. Ant. Decarie, Chief Inspector of the sewer department, 
northern division, Montreal, Que., and three of his Assistant 
Inspectors have been dismissed for alleged incompetency and 
irregularity in connection with the construction of the Notre 
Dame de Grace sewer. The dismissal of Mr. E. Pelland, En- 
gineer in charge of the sewer department, for alleged graft 


in connection with the construction of this sewer, was noted 
in our issue of July 23, 1914 
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T. C. Chase, former Building Inspector of Denver, Colo., 
and for the past seven years connected with the construction 
department of the Denver Union Water Co., died Aug. 21. 
He went to Denver in 1879 from Massachusetts. 


Edgar Thaddeus Welles, Vice-President of the Wabash 
R.R., died Aug. 22, at his home in New York City. He was 
born in Hartford, Conn., Aug. 29, 1843, and was the son of 
Gideon Welles, Secretary of the Navy under President Lin- 
coln. 


William E. Harwig, Supervisor of Bridges and Buildings 
of the Lehigh & New England R.R., died Aug. 24, at his 
home in Phillipsburg, N. J. He entered the service of the 
Lehigh Valley R.R. in 1878, and for 10 years, 1902 to 1912, 
was Supervisor of Bridges and Buildings. 


Bernhardt W. Pohler, for 24 years an engineer with the 
American Bridge Co., died July 27. He was born in Den- 
mark, Mar. 10, 1858, and graduated from the Royal College 
of Denmark in 1884. He is survived by a widow, whose 
present home is 4440 Dover St., Chicago, Ill. 


Charles F. Baker, until about six months ago Mechanical 
Engineer of the Bay State Street Ry., Boston, Mass., died 
recently in East Orange, N. J. He was born in Vermont 59 
years ago. In 1893 he was Master Mechanic of the West End 
Street Ry., Boston, Mass., and was later with the Boston 
Elevated Ry. as Superintendent of Motive Power and Equip- 
ment. In 1904 he was President of the American Electric 
Railway Association. 


Roderick J. McD. Parke, Assoc. M. Can. Soc. C. E., Con- 
sulting Engineer, of Toronto, Ont., died Aug. 25, at his home 
in that city. Mr. Parke was the designer of one of the first 
long-distance electric transmission lines in Canada, that from 
Ragged Rapids, on the Severn River, to Orillia. He also 
designed light and power plants for numerous towns in On- 
tario. As Consulting Engineer for the Canadian Government, 
he had charge of the design of the lighting equipment of 
the Welland Canal. 


Berthold Charles Kaiserling, recently with the city en- 
gineering department of San Antonio, Tex., was accidentally 
killed July 5, by a passenger train of the Southern Pacific 
Ry, at Galveston, Tex. Mr. Kaiserling was a civil engineer 
of vide experience in Mexico and South America, and he had 
jua; left the employ of the city of San Antonio to accept a 
position in South America. He had been with the engineer- 
ing corps of the Mexican Central Ry. and of the Guayaqu!! 
& Quinto R.R. in Ecuador. At one time he was in charge of 
harbor work at Vera Cruz, Mex. He had also seen service in 
Guitemala. Mr. Kaiserling is survived by a widow, whose 
hone is 113 Oak St., San Antonio, Tex. 


William de Hertburn Washington, M. Am. Soc. C. E., Con- 
sulting Engineer, New York City, died Aug. 30, at the New 
Yo;k Hospital, from cerebro-spinal meningitis, after an ill- 
ners of three days. He was born in Baltimore, Md., June 
29, 1868, and traced his descent to John A. Washington, a 
brother of George Washington, of Mount Vernon, Va. He was 
for a time*in the consular service in Canada. About 20 
years ago, he came to New York City and for several years 
was President of the Hydraulic Construction Co. Later he 
was in the real estate business. Of recent years, he has been 
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quite widely known as a consulting engineer on highwaye, 
and served as a member of the board of engineers which a 
short time ago investigated New York State highway work. 
He was unmarried. 


Prof. Adolf Martens died on July 24, 1914, at 64 years of 
age. For 30 years he had been Director of the Royal Prus- 
sian testing laboratory, first at Charlottenburg, and since 
1904 at Gross-Lichterfelde. Raising this institution to un- 
disputed leadership among testing laboratories was Martens’ 
great work. His name will be longer remembered, however, 
by his metallographic work (martensite, the chief constitu- 
ent of hardened steel, is named after him), by his endurance 
tests of metals (part of them still running), by his design- 
ing many original and improved instruments and machines 
for testing (the mirror extensometer and the diaphragm 
pressure-gage are among the best known), and by his ef- 
forts to make mechanical testing a scientifically reliable 
operation. In the latter regard he stood virtually alone, yet 
he accomplished enough to leave a long enduring impress on 
the testing world. Among other writings, he published an 
authoritative work on materials, which has been translated 
into English. He was one of the active spirits of the Inter- 
nationa! Association for Testing Materials; his visit to Amer- 
ica at the 1912 congress of that body in New York is doubt- 
less remembered by many American engineers. 


ENGINEERING SOCIETIES 


COMING 


AMERICAN MINE SAFETY 
Sept. 7-10. Annual meeting in New York City. 
M. Wilson, Bureau of Mines, Pittsburgh, Penn. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. 
Sept. 7-11. Annual meeting at Chicago, Il. 
jackert, Cleveland, 


MEETINGS 
ASSOCIATION. 
Secy., H 


Secy., A. P. 
Ohlo. 


MATIOM AL PAVING BRICK MANUFACTURERS’ ASSOCIA- 
ON, 


Sept. 9-11. Annual convention at Buffalo, N. Y. 


Secy., Will 
» Blair, 832 B. of L. E. 


building, Cleveland, Ohio. 


NATIONAL ASSOCIATION OF PORT AUTHORITIES. 
Sept. 8-10. Annual convention in Baltimore, Md. 
Vm. Joshua Barney, 29 Broadway, New York City. 


ROADMASTERS AND MAINTENANCE OF WAY ASSOCIA- 
TION OF AMERICA. 

Sept. 8-11. Annual meeting at Chicago, Ill. ie SS 

tyan, Sterling, Il. 


Secy., 


Secy., 


MASTES. _ AND LOCOMOTIVE PAINTERS’ ASSOCIA- 
ON. 


Sept. 8-11. Annual convention 
A. P. Dane, Reading, Mass. 


NEW ENGLAND WATER-WORKS ASSOCIATION. 
Sept. 9-11. Annual convention in Boston, Mass. 
Villard Kent, Narragansett Pier, R. I. 
eae ASSOCIATION OF MUNICIPAL ELECTRI- 
c . 


Sept. 15-18. 
layton W. 


in Nashville, Tenn. Secy., 


Secy.. 


Convention in 
Pike, Electrical Bureau, Phi 


ILLUMINATING ENGINEERING SOCIETY. 
Sept. 21-25. Annual convention in Cleveland, Ohio. 
oseph D. Israel, 29 W. 39th St., New York City. 
RAILWAY SIGNAL ASSOCIATION. 
Sept. 22-24. Annual convention in Bluff Point, N. Y. Secy., 
. C. Rosenberg, Times Building, Bethlehem, Penn. 
ATLANTIC DEEPER WATERWAYS ASSOCIATION. 
Sept. 22-26. Annual convention at New York. Secy., Addi- 
son Burke, Philadelphia, Penn. 
INTERNATIONAL IRRIGATION CONGRESS. 
Oct. 5-9. At Calgary, Alta. Secy., Andrew Miller, Industrial 
Commissioner, Calgary. 
AMERICAN ELECTRIC RAILWAY ASSOCIATION. 
Oct. 12-16. Annual convention at Atlantic City, N. J. Secy., 
E. B. Burritt, 29 West 39th St.. New York City. 
NATIONAL COUNCIL FOR INDUSTRIAL SAFETY. 
Oct. 18-15. Annual “Safety Congress,” at Chicago, Ill. Secy., 
W. H. Cameron, Continental Bank Building, Chicago. 


AMERICAN RAILWAY BRIDGE AND BUILDING ASSOCIA- 


IN. 
Oct. 20. Convention at Los Angeles, Calif. Cc: sé. 


Lichty, 319 North Waller Ave., Chicago, Il. 

Kansas League of Municipalities—The League, which em- 
braces 120 Kansag cities, will meet in Lawrence, Oct. 7-9, to 
discuss the beautifying of cities, and problems in city en- 
gineering and sanitation. 


Atlantic sty. .N. J. 
a 


Secy., 


elphia, Penn. 


Secy., 


Secy., 


Central Railway Club—The most important pap®@r to be 
presented at the next annual meeting and outing to be held 
at Buffalo, N. Y., Sept. 11, is on “Locomotive Arch Brick,” 
by George Wagstaff, American Arch Co., New York City. 
The Secretary of the Club is Harry D. Vought, 95 Liberty 
St., New York City. 
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Upper Mississippi River Improvement 
13th annual convention will be held at Stillwater, Minn., 
Sept. 16-7. Inviations have been sent to the Governors of 
Iowa, Missouri, Minnesota and Wisconsin, to the Mayors of 
all municipalities in the Upper Mississippi Valley, and to 
kindred waterway associations. The Secretary is L. B. Bos- 
well, Quincy, Iowa. 


American Electric Railway Association—The annual con- 
vention of this Association and its affiliated bodies, the Ameri- 
ean Electric Railway Accountants, Engineering, Claims, and 
Transportation and Traffic, Associations, will be held in At- 
lantic City, Oct. 12-16, at Young's Million Dollar Pier. At the 
same time, the American Electric Railway Manufacturers’ 
Association will hold an exhibit of electric-railway appliances. 


The secretary is E. B. Burritt, 29 West 39th St.. New York 
City. 


The American Boiler Manufacturers’ Association—The 
program for the 26th Annual Convention of the Association, 
to be held in New York City, Sept. 1-4, has been arranged 
as follows: Addresses of welcome will be delivered by Hon 
Henry Bruere, City Chamberlain, and Charles R. Lamb, a 
director of the Merchants’ Association of New York. The 
business session will be held that afternoon, and in the even- 
ing the reception at the Waldorf-Astoria. At other sessions 
the following committees will report: Uniform Specifications, 
Uniform Boiler Laws and Uniform System of Cost Keeping, 
and Topical Questions. The banquet will be held on the 
evening of Sept. 3. 


National Council for Industrial Safety—The third annual 
“Safety Congress” will be held at the La Salle Hotel, Chicago, 
Oct. 13 to 15. There will be addresses, reports of committees, 
papers, moving-picture displays, and also an exhibit of safety 
devices and methods. Different sessions will be devoted to 
government work, the economics of safety, industrial hygiene, 
safety in transportation and public service, and safety in 
manufacture. 

According to the advance report of the secretary, the 
Council established its headquarters in Chicago in October, 
1918. It has now 731 member companies or firms, with 2155 
representatives in the council, having about 750,000 employees. 
One of the principal activities of the organization is in the 
distribution of bulletins for statistics and other information 
relative to the safety movement. President, R. W. Campbell, 
Illinois Steel Co., Chicago. Secretary, W. H. Cameron, Contin- 
ental and Commercial Bank Building, Chicago. 


Central States Water-Works Association—The 18th an- 
nual convention was held at the Windsor Hotel, Wheelin::, 
W. Va., Aug. 25 to 27, inclusive. The address of President 
J. C. Martin, of Wilmington, Ohio, covered briefly the his- 
tory of the association and the problems which were coming 
before it and its members in the increasing density of popu- 
lation and the contamination of streams. F. W. Collins, 
Superintendent of the Water Department of Manistee, Mich., 
described the working of a commission plant city govern- 
ment in Manistee, which has a population of about 12,000, 
where it has evidently been an unqualified success. C. B. 
Cooke, City Engineer of Wheeling, described various methods 
used to filter and treat Ohio River water by the cities which 
are obliged to use it for potable water supplies. The paper 
consisted chiefly in elementary principles of water purifica- 
tion. He stated that “Wheeling had been criminally negli- 
gent in segard to water purification, and that the typhoid 
fever death rate for the ten years ending in 1913 was 80 
per 100,000 per annum.” In July, the city voted for a filter 
plant, and the city engineering staff are now working on 
plans and surveys. The system of water purification which 
received a preferential vote of the people last July is the 
“Smith System,” invented by L. E. Smith, of Charleston, 
W. Va., and was described by him in a paper on the filtration 
nnd purification of the Ohio River water. Mr. Smith described 
the method by referring to the plant now in operation at 
Parkersburg, W. Va., as the best example, which has been 
sn operation for three years. This plant consists of 160 
strainer pipés, sunk in the bed of the river; these strainers 
are joined to collector pipes leading to pump wells on shore. 
The water is filtered by the natural sand and gravel bed of 
the river itself. For washing the filter bed if it becomes pol- 
luted, water may be forced back through collector pipes and 
strainers. The method adopted by the city of Wheeling 
in referring the type of water purification plant to be built 
to a popular vote was severely criticized by Dr. S. L. Jepson, 
Secretary of the West Virginia State Board of Health. On 
the afternoon of Aug. 27, an excursion was made to the 
Wheeling city water-works. The place selected for the next 
convention is Cincinnati, Ohio. The following officers were 
elected: President, F. W. Collins, Manistee, Mich.; Vice-Pres- 
ident, W. C. Davisson, Charleston, W. Va.; Secretary, R. P. 


Bricker, Shelby, Ohio; Treasurer, A. W. Inman, Massillon, 
Ohio. 
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